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Children with Congenital Heart Disease 
Served in Regional Centers, 1952-56 


ALICE D. CHENOWETH, M.D., and SADIE SAFFIAN, M.A. 


EGIONAL centers for evaluation and 
R treatment of congenital heart disease in 
children were initiated by the Children’s Bu- 
reau at a time when such care was available in 
few States. The regional centers were planned 
to augment services under State crippled chil- 
dren’s programs. 

Though relatively small in total numbers, one 
of the most rapidly growing services to crip- 
pled children is the congenital heart disease 
program. The number of children receiving 
physicians’ service in 1957 was almost five times 
the number in 1950, increasing from 2,207 to 
10,168 (fig. 1). In 1958, 12,164 children with 
congenital malformations of the circulatory 
system were served. Why has this happened? 

In 1939, Congress increased the appropria- 
tion for crippled children’s programs with the 
understanding that part of these funds would 
be used by the States to develop services for 
children with rheumatic heart disease. Few 
data on the number of children with congenital 
heart disease in crippled children’s programs 
are available for the decade 1940 to 1950, but 
reports which we do have suggest that the num- 
ber was increasing. As could be expected, 
among the children referred for suspected rheu- 
matic heart disease were children with congen- 
ital heart defects. 

In 1939, the same year the appropriation was 
increased for crippled children, Gross (7) re- 
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ported the first successful surgical treatment of 
a& patient with patent ductus arteriosus. In 
1945, Gross (2) and also Crafoord (3) pub- 
lished reports of the correction by surgery of 
coarctation of the aorta. At about the same 
time, Blalock and Taussig (4) reported the re- 
sults of surgical treatment of pulmonary 
stenosis and pulmonary atresia; Potts’ modi- 
fication (5) came in 1946. Also in 1945, Gross 
(6) first reported the surgical treatment of con- 
genital vascular ring (double aortic arch). In 
1948, Brock (7) reported the feasibility of a 
direct surgical attack on congenital pulmonary 
stenosis. 

Thus within a 10-year period, tremendous ad- 
vances were made in the surgical correction of 
congenital malformations of the circulatory 
system, chiefly by surgery on blood vessels. 
Significantly, an early beginning of intra- 
cardiac surgery by Brock (7) foreshadowed the 
brilliant successes which were to follow. Prior 
to and concurrent with these advances in 
surgery, diagnostic skills and techniques were 
being developed and knowledge of physiology 
and the dynamics of the circulation was being 
advanced. 

Guided by the principle that these surgical 
advances should be translated into benefits for 
children, State agencies for crippled children 
began to arrange care for those children whose 
defects were amenable to treatment by the pro- 
cedures then available. A State having a medi- 
cal center equipped for adequate diagnosis and 
surgery was frequently called upon to arrange 
‘are by other States without such a facility. 
This was difficult administratively and at times 
impossible if the State making the request had 
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legal prohibitions against paying for out-of- 
State care. Appeals to the Children’s Bureau 
for help came from both States and parents. 

Because of the publicity given the announce- 
ment of the Blalock-Taussig operation, chil- 
dren from all over the world came to the Johns 
Hopkins Hospital for cardiac evaluation and 
treatment. The problem of their care became 
so acute that the hospital sought the assistance 
of the Maryland State Department of Health, 
which in turn approached the Children’s 
Bureau. Therefore, in January 1949, the Chil- 
dren’s Bureau approved a special B grant to 
Maryland for services to out-of-State children 
with congenital heart disease. This grant, 
which antedated the establishment of regional 
congenital heart centers, has continued ever 
since. In March 1950, the Technical Advisory 
Committee on Programs for the Care of Chil- 
dren with Rheumatic Fever and Heart Disease 
to the Children’s Bureau recommended that 
every effort be made to provide diagnostic and 
treatment services to children with congenital 
heart disease. 

As a consequence of these developments, be- 
ginning in July 1951, the Children’s Bureau 
set aside annually $100,000 of reserve fund B 
for support of regional congenital heart centers. 
Medical centers which were outstanding and 
had a record of successful cardiac surgery were 
to be designated as regional centers provided: 
the capacity of the center was such that an addi- 
tional number of children could be served 
there; the location of the center was such that 
it would easily serve adjoining States; and the 
crippled children’s agency in the State was will- 
ing and able to administer a regional program. 
Treatment centers were to be located through- 
out the country in such a way as to provide full 
geographic coverage. 

Five States are now administering regional 
congenital heart programs. They are: Mary- 
land, Illinois, Minnesota, Texas, and California. 


Administration 


Though there are some differences, the pat- 
tern of administration of the five regional con- 
genital heart centers is much the same. In 
effect, the crippled children’s agency of the 
State where the medical center is located acts 
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Figure 1. Children with congenital heart dis- 
ease served in the crippled children’s pro- 
gram, 1950-57 
VI 
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as the agent, and takes responsibility for ar- 
ranging the kinds of services needed by chil- 
dren referred by other State agencies, including 
financial arrangements. Italso actsas a liaison 
between the regional center and the referring 
State. 

In general, the States send their cases to the 
most adjacent center. However, the skill and 
reputation of the physicians at a particular cen- 
ter, as well as the preferences of the State 
agency, the child’s private physician, and the 
parents, also determine the selection. 

As in other official crippled children’s pro- 
grams, any child under 21 years of age is eli- 
gible for service. 

Most cases treated by the regional centers are 
known to the crippled children’s agency of the 
referring State and complete records are sent 
to the agency of the State where the center is 
located. Not only is medical data transmitted, 
namely, provisional diagnosis, history, physical 
examination, X-ray and laboratory data, but 
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identifying, social, and financial data as well. 
Wherever possible, the referring agency works 
out in advance a complete plan for the child 
and for at least one parent who must accom- 
pany him. This plan includes transportation 
of child and parent, and arrangements for 
board and lodging of the parent while the child 
is at the center. It indicates what payments, 
if any, parents, voluntary agencies, health in- 
surance, and the referring State agency are 
prepared to make toward the cost of treatment. 
Eligibility for acceptance under the regional 
program is determined by the referring State, 
medical need being the primary consideration. 
Determination of financial need is based on a 
review of such information as cost of care, 
family income, size of family, outstanding 
financial obligations, and availability of health 
insurance. Because of the high cost of cardio- 
vascular surgery, a relatively larger proportion 
of families are in need of at least partial assist- 
ance in the congenital heart program. 

The prime objective of the regional heart pro- 
gram is to correct congenital cardiovascular de- 
fects. Therefore, after review of available 
medical data, those children whose conditions 
are presumed to be operable are selected by the 
center’s staff. Before proper treatment can be 
planned for a child, however, his exact malfor- 
mation and cardiac function must be deter- 
mined; this may require extensive studies at 
the center. Even if an operation is not advised, 
referred children are the responsibility of the 
regional program as long as they remain at the 
center. If inoperable when first seen, the child 
is placed on a proper medical regimen and the 
center keeps a record of the child and his defect 
so that he can be recalled if later advances in 
surgical treatment offer an opportunity to im- 
prove his condition. Intercurrent illnesses 
which develop during the stay of the patient at 
the center may also be covered by funds for the 
regional heart program. 

In general, transportation of parent and child 
to the center and board and room for parent and 
child are the responsibility of the referring 
State agency ; inpatient hospital care, including 
medical consultations, special nursing care, and 
blood, is the responsibility of the State agency 
administering the regional heart program. In 
some cases diagnostic studies, if done on an out- 
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patient basis at the center, are paid for by the 
referring State. Convalescent care, if needed, 
may or may not be paid from regional pro- 
gram funds. 

As a basis for future planning for the care 
of children with congenital heart disease, the 
Children’s Bureau needed information regard- 
ing the use which was being made of regional 
centers. Therefore, in 1952 an individual rec- 
ord form was adopted. It was designed to 
show disposition of each application and to 
present some key facts about each child, such as 
diagnosis, types of care provided and their 
costs, and the results of treatment. Regional 
centers began submitting case summaries in 
1952; at the end of 1956, individual records 
were discontinued and an annual summary re- 
port substituted. During this period more than 
934 different children received services under 
the regional congenital heart center program. 
Omitted from this analysis are a very few cases 
seen in one center which accepted children for 
only a short period and from which there is 
incomplete reporting. Also omitted is an un- 
known number of cases from another center 
which failed to send in reports for 1956, To- 
gether, these omissions are not a substantial 
number. This analysis, therefore, covers the 
cardiac treatment of 934 children under the 


Table 1. Children referred to regional congeni- 
tal heart centers, by number and by referring 
State, 1952-56 





Number of | Num- 
children ber of States 
States 





Total. 43 


Less than 5- 19 | California, Illinois, lowa, Kansas, 
Kentucky, Louisiana, Massa- 
chusetts, Minnesota, Missis- 
sippi, Montana, New Jersey, 
New York, Ohio, Oklahoma, 
Puerto Rico, South Carolina, 
Washington, Wyoming, Canal 
Zone. 


a ee 5 | Arkansas, District of Columbia, 
Georgia, Tennessee, Virginia. 

10-19... 5.2 9 | Alaska, Delaware, Florida, Ha- 
waii, Indiana, Michigan, North 
Carolina, Pennsylvania, Wis- 
consin. 

oe 2 | Missouri, Nebraska. 

30 and over- 8 | Arizona, Idaho, Maryland, Ne- 


vada, New Mexico, North 
Dakota, South Dakota, Texas. 
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Table 2. Sex and color of children served by the 
regional congenital heart program, 1952-56 





Sex and color | Number! Percent ! 
' 


A ee eee OR 934 | 100. 0 





Sex: | 
|S SE ee _ 429 | 46. 0 
OS Sees 503 | 54. 0 
a re : “RSE eae eae 
Color: 
NE ik iene Set SE) ee eles 822 89. 3 
Other Ss Soe os ee 99 10. 7 
Unreported ________- | iio ee 





1 Based on total, excluding unreported. 
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regional congenital heart program during the 5 
years 1952 through 1956. 

The regional congenital heart plan was con- 
ceived as a program to supplement, or in some 
cases to fill gaps in services, but not to supplant 
the services of State crippled children’s agen- 
cies. Also, it was regarded as a temporary plan 
which would not be needed after adequate treat- 
ment facilities became available in all States. 
That it has been a relatively small part of the 
total crippled children’s program for children 
with congenital heart disease is borne out by 
the fact that in 1957 the 686 childden who re- 
ceived services in the regional centers repre- 
sented less than 7 percent of the children with 


Table 3. 


Number 


Age (years) 


| 
} 
| 
| 


Total | Surgery No 

| surgery 

Total 934 | 354 | 578 

Under 5 470 163 | 306 

Under 1 150 | 40 | 110 

107 | 34 | 73 

2. | 79 33 | 45 

3 57 | 22 35 

4 77 | 34 | 43 

5-9. 258 107 | 151 

10-14 137 62 | 74 

15-19 54 19 | 35 

ee nuawoue 6 2 | 4 

be CC | ae 9 | 1 | 8 
| 


congenital heart disease who received physi- 
clans’ services in official State crippled chil- 
dren’s programs. 


Findings 


Table 1 shows the States which referred chil- 
dren to the regional centers for the period 1952— 
56. States with fewer facilities such as Nevada, 
New Mexico, Arizona, North Dakota, and 
South Dakota referred relatively larger num- 
bers of children to the regional centers than 
States such as California, New York, Illinois, 
and Massachusetts which had their own treat- 
ment facilities. 

Fifty-four percent of the children seen under 
the program were girls. In one center the pro- 
portion of girls was almost as high as 59 per- 
cent. The children were 89.3 percent white and 
10.7 percent nonwhite (table 2). This percent- 
age is lower than the proportion of nonwhite 
to white children in the total population (13 
percent), or in the entire crippled children’s 
program (16 percent) in 1956. 

Table 3 shows the ages of the children when 
The 


majority were seen before the age of 5 years. 


they were first brought to the centers. 


The largest number for any one year of age 
was seen in their first year of life, the second 
largest number in their second year of life. 


Children receiving and not receiving surgery under the regional congenital heart program, 
by age, 1952-56 ' 


| 
Percentage distribution by | Percentage distribution for 





age each age group 
| | | | | 
Total | Surgery; No | Total | Surgery No 
| surgery | | | surgery 
| | 
| poo er: Penmeeeree 2 |e ener 
100. 0 | 100. 0 100. 0 | 100. 0 | 38. 0 | 62. 0 
50.3| 46.0/ 529| 1000] 348| 65.2 
16. 1 | 11.3 | 19. 0 100. 0 | 26. 7 73.3 
ly Be 9. 6 | 12. 6 100. 0 | 31.8 68. 2 
8. 4 | 9. 3 | 7.8 100. 0 42. 3 57. 7 
6. 1 | 6. 2 | 6. 1 100. 0 38. 6 61. 4 
$. 2 | 9. 6 7 100. 0 44.2 55. 8 
27. 6 | 30.2) 26.1 100. 0 41.5 58. 5 
14. 7 | 17.5 | 12. 8 100. 0 45. 6 54. 4 
5.8 | 5. 4 | 6. 1 100. 0 35. 2 64. 8 
.6 | .6 | 7 (2) (2) (2) 
1.0 | .3 1.4 (?) (?) =) 

















! Two children excluded. 
2 Not computed. Base too small. 
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No determination available on whether or not they received surgery. 
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Figure 2. Percentage of children served at five 
centers who received surgery under the re- 
gional congenital heart program, 1952-56 
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In the first 3 years of life, the percentage of 
children who received surgery increased pro- 
gressively from about 27 percent under 1 year 
to approximately 32 percent at 1 year and 42 
percent at 2 years. At ages 9 and 10 more than 
one-half of the children received surgery. 

Only about 38 percent of the children in the 
five regional centers received surgical treatment 
under the regional heart program during the 
5-year period 1952-56 (fig. 2). Some children 
had surgery before 1952, after 1956, under pri- 
vate auspices, or under a State program, and 
thus their operations were not counted in this 
study. During this period, however, a num- 
ber of children were operated on more than 
once but were counted as one surgical case, for 


example, repair of patent ductus followed later 
by correction of coarctation of the aorta, and a 
few children had more than one shunting opera- 
tion, sometimes each of a different type. In 
addition, a very few children had noncardiac 
surgery, which was also excluded from this 
count. 

Comparison of the percentage of cases treated 
surgically at the different regional centers 
showed variation from 51 percent to 23 percent. 

Some of the more common reasons why sur- 
gery was not performed were: inoperable de- 
fect at this time; essentially correctable con- 
dition, return later after more experience 
has been gained; await open heart surgery; 
postpone till child is older; defect slight, pres- 
ent disability does not justify the risk of sur- 
gery ; death of child before date set for surgery ; 
presence of other severe handicaps more 
disabling than the heart defect; presence of 
intercurrent infections, especially respiratory 
infections and measles. 

Sometimes parents refused to permit an oper- 
ation on their child. Some of their reasons for 
refusal included: probable benefit would not 
justify risk; change of residence, request for 
transfer to another center; and diagnostic stud- 
ies or intercurrent illness delayed operation so 
long that parents had to return home because 
of family duties or because father had to return 
to his job. 

In some cases the surgical schedule was so 
crowded that an appointment could not be 
given until a later date. In 1957, operation on 
a large number of cases ready for surgery had 


Table 4. Condition of children at discharge who received surgery and no surgery under the regional 


congenital heart program, 1952-56 





Condition at discharge ! 


Number Percent ? 





| | | 


Unknown | Surgery |No surgery 











| Total 
ee SS SS > —__» __. igs — 
(Loo | a a ee paeee REPRE errs 934 

CE ae ee Se ee ee PS ek pe re? | 342 
US en ee SEE eS tet 148 
CE CO, aa rere ee eon? 4 342 
Re Oe es PN oe Sere Soman eed 78 
RrereOr ge 2s octet et ee | 24 














Surgery |No surgery) 

| 4 ——— = ——- 

354 578 2 100. 0 | 100. 0 

225 116 1 64. 7 | 20. 7 

43 105 0 12. 4 | 18. 7 

31 | 310 1 8.9 | 55. 4 

49 | 29 a 14.1 | 5. 2 

6 | 18 DS eck cin nt dbe keen 








1 Time of discharge means the last time a child was seen in a regional center. 


2 Based on total, excluding unreported. 


Vol. 75, No. 5, May 1960 


381 








to be postponed because funds for the regional 
congenital heart program were depleted. In 
1958, funds were again inadequate. 

For those children receiving surgery, nearly 
two-thirds were described as being in good con- 
dition at the time of discharge from the center 
(table 4). Mortality in surgically treated cases 
was 14 percent, in nonsurgical 5 percent. A 
followup study to learn how many children 
died following their return home and how many 
continued to do well would be of great value. 
Some of the children who died without surgery 
had extremely complex defects, a few were ad- 
mitted in extremis, and eight died in heart fail- 
ure. Of those children who did not receive 
surgery, more than half were unimproved; in 
contrast, only 9 percent of the surgically treated 
‘“ases were unimproved. Though a few cases 
received open heart surgery in 1956, for the 
most part the period covered by this analysis 
preceded the open heart era. 

Forty of the patients receiving surgery were 
under 12 months of age upon admission. 
Nearly half (18) died. Twelve of the deaths 
were among the 23 infants under 6 months of 
age. The condition of the infants receiving 
surgery under the program at discharge was 
as follows: 


Age (months) 





Condition at discharge Under 6 6-12 


LS LE ee ee ae ee ere 7 7 
UN Eee a he toe hn le es 3 2 
SG «Ne ine cee te ae 1 2 
ES Se hen ee So een eee eee Ree 12 6 

UM ree Seek EN Dah 1 he Fh oe 23 17 


There were only two cases of patent ductus 
among these infants, both of whom did well. 
The three most frequent diagnoses among them 
were: tetralogy of Fallot (11), tricuspid atresia 
(6), and transposition of great vessels (4). 

Table 5 shows the days of hospitalization for 
the children receiving surgery; in some in- 
stances they represent two or more periods of 
inpatient care. Nearly half of the cases were 
hospitalized between 1 and 2 weeks, a quarter 
were in the hospital between 2 and 3 weeks, one- 
eighth between 1 and 3 months, and 3 cases as 
long as 3 months or more. 

Table 6 summarizes the diagnostic data as re- 
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ported by the regional centers. In many cases 
detailed medical notes copied from the hospital 
records give supplementary information about 
the condition of the child and his treatment dur- 
ing his stay at the center in addition to diag- 
nosis. As one might anticipate, a definitive 
diagnosis had not been established as yet in 
every case; in slightly more than one-tenth of 
the cases the diagnosis was reported as probable 
or questionable. 

Tabulation of the medical data presented 
some difficulty because of variations in report- 
ing diagnostic information. Also, some chil- 
dren had not only complex cardiovascular de- 
fects to which no one diagnostic label could be 
applied, but also other concurrent conditions as 
well. It was decided in this presentation to 
give priority to the cardiovascular anomaly (if 
present) even though other more serious condi- 
tions coexisted. 

The first 15 diagnoses listed in table 6 oc- 
curred in combination with another defect. 
Thirteen other children had even more complex 
defects, namely three or more congenital cardio- 
vascular anomalies occurring simultaneously. 
These were listed under “miscellaneous congeni- 
tal heart conditions—complex conditions.” In 
each of these children, there was a different com- 
bination of defects. Eight of these children 
died. 

Although the first 15 diagnoses, listed in 
descending order of frequency, occurred in com- 
bination, the first 11 of them also occurred 


Table 5. Number of days of hospitalization of 
children having surgery under the regional 
congenital heart program, 1952-56 

















Children who 
received surgery 
Days of hospitalization 
Num- | Per- 
ber cent ! 
ALCS Ee eee eee id 354 | 100. 0 
ERIE Cae nee rae ae 19 5. 4 
LARS a eee mee 169 48. 3 
GS hE ic as Ria ahs i ae wiaksis eared 87 | 24. 9 
eee aa E athe dk wcmlalent 27 | me 
RE a Se era Seer emer ee | 45 | 12.9 
I i erwin a cin | 3 | 0. 8 
Unreported _ _ _ ___- PE sek Cl | 4 oie 





1 Based on total, excluding unreported. 
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singly and with 1 exception occurred more fre- 
quently alone than in combination. 

The three most frequent malformations by far 
were: ventricular septal defect which occurred 
181 times, alone in 135 children and associated 
with another cardiovascular defect in 46 chil- 
dren; patent ductus arteriosus, 177 times, alone 
in 147 children and in combination with other 
defects in 30 children; and tetralogy of Fallot, 
170 times, alone in 164 children and combined 
with an additional defect in 6 children. More 
than half of the children who were seen at the 
regional centers had one of these three defects. 

Following in importance according to fre- 
quency were: pulmonary stenosis, atrial septal 
defect, and coarctation of the aorta, transposi- 
tion of great vessels, aortic stenosis, truncus 
arteriosus, and tricuspid atresia. 

In 57 cases of congenital heart disease, the 
exact defect was undetermined. In all of these, 
further diagnostic studies were indicated; in 
some, the malformations were so complex that 
even with extensive studies an exact diagnosis 
was not possible. In a few cases diagnostic 
studies were not completed for a variety of rea- 
sons, such as child’s condition became critical 
during catheterization, was too serious to permit 
extensive studies, or was so mild that it was 
deemed inadvisable to risk further studies. 

In 21 children the diagnosis was rheumatic 
heart disease; 1 of these, a 1414-year-old gir], 
was operated on for relief of “far-advanced 
mitral stenosis.” 

Five cases of heart disease were classified as 
neither congenital nor rheumatic, for example, 
one case of tuberculous pericarditis with ef- 
fusion and one of toxic myocarditis. 

In 29 children no heart disease was found, 
24 probably had functional murmurs and no 
other pathology, 2 had mediastinal tumors, 1 
an enlarged thymus, 1 a nutritional anemia 
with hemic murmur, and 1 had pleuropericar- 
dial adhesion with distortion of pericardium 
and cardiac displacement with no evidence of 
cardiovascular disease. 

We think it is fair to say that usually the 
most difficult cases are sent to the regional cen- 
ters. One has only to review the protocols of 
children treated in the regional centers to real- 
ize what complex defects some of them had, 
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how desperately ill some of them were on ar- 
rival, and what unpredictable and severe com- 
plications a few of them developed. The 
individual record form asked for “other condi- 
tions.” Probably this item was under-reported. 

Twenty-nine children had associated con- 
genital malformations. Included in this group 
were two cases of mongolism and one other case 
of mental retardation with a rectal stricture. 
Excluded were four other cases of mental re- 
tardation from unknown cause. Five of these 29 
children had multiple congenital deformities. 
Four had cleft palate; four had situs inversus 
of abdominal organs; and three had congenital 
cataracts. One of the children with congenital 
cataracts also had a hearing loss; it was stated 
that the mother had German measles in the first 
trimester. 

Twenty-seven serious infections were re- 
ported. Five children had subacute bacterial 
endocarditis (three of the five were cases of 
tetralogy of Fallot). Reflecting the improved 
therapy of this condition, none died at the cen- 
ters and two were reported in “good” condition. 
Three children had brain abscesses; three 
children had tuberculosis, one of these had tu- 
berculous pericarditis. Pneumonia was a com- 
plication in four cases. 

Nineteen children had neurological compli- 
cations. The seven cases of mental retardation 
and the three cases of brain abscess have been 
previously mentioned. Two cases of cerebral 
palsy were treated for congenital heart disease. 
One postoperative case of tetralogy of Fallot 
developed cerebral thrombosis with residual 
hemiplegia; a 3-month-old infant with trans- 
position of great vessels had a massive bilateral 
cerebral hemorrhage. One child with coarcta- 
tion of the aorta and patent ductus had post- 
operative paraplegia. 


Conclusion 

Tribute is due the State crippled children’s 
agencies which administer these regional pro- 
grams. It was a sizable task to submit the 
records on which this analysis is based. The 
administration of this program has not been 
easy, partly because-there were patients who 
did not apply through their home State crip- 
pled children’s agency. For example, there 
were emergency cases or destitute families who 
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Table 6. Diagnoses of children served by the regional congenital 
” - ae ee ee 
Children with | Num- | Children with | Num- 
reported diag- | ber of | reported diag- | ber of 
noses (undupli- | diag- noses (undupli- | diag- 
Diagnoses ! cated count) noses Diagnoses ! cated count) | noses 
| re- | re- 
| | ported ? | ported 2 
Num- | Per- | Num- | Per- | 
ber | cent ber cent | 
| | 
| 
OS oot es 934 | 100. 0 | 1, 035 Coarctation of aorta______- (42)ie oo 55 
Sees Hees R ee ACC ae ee 5 3.7 | 35 
} } . ith: | 
Ventricular septal defect____} (181 )} - ee 181 ee | 
ec a. es 135 oe 3) | | 9 
In conjunction with: | V shorn i> anes _ ( ‘ileal 
Patent ductus arterio- entricular septal de- 
rst 1! 12/ 1 EES Ee .. Aan Perer 2 
sus -~----------- : } en ae - 
Atrial septal defect _ ___| 6 | 6 6 a rial - ptal de : ye . | | 2 
Coarctation of aorta___| 2 | a 2 yer agg 7 1 1 | 
Pulmonary stenosis____| 22 2, 4 | 22 Mitral ate Tae one I 
Transposition of great Mitral stenosis- - ! a . 
I 6 | al ? Aortic stenosis 3 | 3 | 3 
vessels ick ocael 3 | .3 | 3 iain enitetain 1 | 1 | 1 
Aortic stenosis _______- | 2 | .2 | 2 reason ‘eeepigemaals 1 | 1 | 1 
Patent ductus arteriosus____| (166)}___- | 177 Transposition of great ves- | | | 
Alone_---- eee ee ee 147 a iain Ass -| 33 
In conjunction with: | Alone_----- | 26 2. 8 | 26 
Tetralogy of Fallot 2 | 2 | 2 In conjunction with: | 
Ventricular septal de- | | Ventricular septal de- | 
| eye ee ee } (3) : 11 i | (3) ee 3 
Atrial septal defect _ __ | ; ce 3 Atrial septal defect | (3) —— | 1 
Coarctation of aorta__-| 9| 1.0 | 9 Coarctation of aorta___| (3) |--_--__| 1 
Pulmonary stenosis | oa 2 Single ventricle________| 2 | 2 | 2 
Aortic stenosis a 3 | a | 3 | 
Aortice stenosis - - --- - a ea 27 
Tetralogy of Fallot.______. | (808)... 170 a . ee | 19 | 2.0 | 19 
Alone. qempapntes Bes ae” 164 n conjunction with: | 
: ; ; Patent ductus arterio- | 
In conjunction with: | | er) 3) 
Patent ductus arterio- | V ee ae pare’ = ( a : 3 
enc, gk hse cd 9 entricular septal de- | ‘ 
Atrial septal defect __ __| 2 | a 2 C fect__----.--.-- | C — 2 
hav“, ._. aol 1 "11 1 oarctation of aorta | 4%) eoe 3 
; . | | 
Double aortic arch ---| 1 | a 1 iniciiie amtihinin | (20)|_- | 20 
| | Alone__. as | 19} 20 19 
Pulmonary stenosis____-__-| (65)|__- | 89 In conjunction with bi- 
Alone ie < Naveet Meee -| 53 | yee 5 loculate heart_ - - l Me 1 
In conjunction with: 
Patent ductus arterio- | Single ventricle____ (3) 9 
sus Ria iedesaast) SR. Bewcwnme | 2 Alone ates ae 3 .3 3 
Ventricular septal de- | | | In conjunction with: 
ae LS eed tae | (3) : | 22 Coarctation of aorta_- (3) 1 
Atrial septal defect _ | g | 1.0 | 8) Pulmonary stenosis (3) 3 
Single ventricle___- | 3 Transposition of great | 
| vessels boas (3) | 2 
al sept: sfec ‘ if , 
MAING ne | G9 ea] 39 |] Mitral stenosis...) }------] 
In conjunction with: | Alone : ane a 4 4 4 
Tetralogy of Fallot-___| @) 2 In conjunction with: — 
Patent ductus arterio- | Atrial septal defect. _- ( ) | I 
ain qi wos. RT win eae 3 Coarctation of aorta_- (3) | 1 
ow septal de- | (3) 6 Anomalous vessels_ (—) | 6 
Coarctation of aorta ___| 2 | 2 2 am it pe it with atrial 3 | 
Pulmonary stenosis __ Oe tevcones | 9 pe ee ©) 6 
Transposition of great Aneurysm (aa | 2 
vessels -2---2----- -| 1 | l l In conjunction with: | | 
Mitral stenosis________ | ] os 1 Tetralogy of Fallot__. Rio-4 | 1 
Anomalous vessels__- - - _| 6 | . 6 | 6 Coarctation of aorta (3) | | 1 
| | | | 
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heart program, 1952-56 











| 
Children with 
reported diag- | Num- 
noses (undupli-| ber of 
Diagnoses ! cated count) diag- 
noses 
re- 
Num- | Per- | ported? 
ber cent 
Double aortie areh______-_- (=) ee 1 
In conjunction with tet- 
ralogy of Fallot. - ----- (3) Sih 7 ree 1 
Biloculate heart _---------- | nee 1 
In conjunction with trun- 
cus arteriosus-_-------- Cp Aa sekc 1 
Tricuspid atresia_ _- ---- re 20 2. 1 20 
Endocardial fibroelastosis_ _ 13 1.4 13 
EKisenmenger complex __ ---- 9 1. 0 9 
Atrioventricular communis- 6 . 6 6 
Ostium primum --.-------- 3 3 3 
Taussig-Bing heart______- 3 3 3 
Miscellaneous congenital 
heart conditions 4_____- (.5)) ae 23 
Complex conditions__ 13 1. 4 13 
MUDOtMer. 2.2.5... a as 10 Ss 10 
Congenital heart disease, 
type undetermined ___ __- 57 6. 1 57 
Rheumatic heart disease____ 21 2: 2 21 
Heart disease, other than 
congenital or rheumatic _ - 5 .o 5 
No heart disease_________- 24 2. 6 24 
Other than heart disease _ _ . 5 .o 5 

















1 In general, the arrangement of diagnoses is accord- 
ing to incidence. 

2 The count in this column is by individual diagnoses 
whether occurring singly or in dual combinations. Any 
combination of three or more diagnoses is counted once, 
due in part to difficulties in determining satisfactorily 
the exact number of conditions. This slight undercount 
probably does not affect the total number of diagnoses 
significantly. 

3 No entry is made here because this combination of 
diavnoses is shown above in reverse order. 

* Included are multiple diagnoses of three or more 
conditions, and certain other cardiovascular conditions 
infrequently reported. 


arrived at the center without an appointment, 
so-called “door-step cases,” or cases known only 
to the center hospital which was unaware of the 
inadequacy of family resources before admis- 
sion of the patient, or those children whose par- 
ents appealed directly to the President, their 
Congressman, or the Children’s Bureau. 
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Perhaps the most serious problem has been 
the inadequacy of funds to meet the demand 
for service. It was predicted when the regional 
congenital heart program was launched that the 
amount of money available to it would prob- 
ably be too small to meet the demand for serv- 
ices. It was estimated at that time that the 
average cost per case for diagnostic, surgical, 
hospital, and related services would be in the 
neighborhood of $1,000 which, if approximately 
correct, meant the amount appropriated would 
permit complete treatment service for only 100 
children per year in the regional centers. ‘The 
prediction that funds would be inadequate has 
been borne out with experience. In fiscal year 
1958 the Children’s Bureau increased the allot- 
ment to regional heart centers to $248,270; in 
fiscal year 1959, to $330,000. Both years the 
demand for services greatly exceeded the 
amount of funds available so that before the 
first half-year was over, centers had to refuse 
services to children unless the home State could 
pay the total cost of their care. 

None of the crippled children’s programs 
which States administer is static, but the un- 
usually rapid advances in the treatment of con- 
genital heart disease have made administration 
especially difficult. In spite of expenditure of 
time and effort in trying to arrive at average 
cost, no figure which is entirely satisfactory has 
been found. The problem is not only that costs 
for comparable services are rising, but with 
rapid advances in the treatment of defects of 
different types and increasing complexity, more 
and more complicated diagnostic and _ treat- 
ment procedures are required. Certain general- 
izations about costs can be made, however. 
Cost of hospitalization exceeds all other costs 
as a major item of expense; costs rise as 
complexity of defect or of corrective surgery 
increases. 

In reviewing the records, occasional mention 
of health insurance was noted ; it was probably 
under-reported. In about 13 percent of all 
cases, there was evidence that the family had 
some type of insurance which paid part of the 
bill. About one-fifth of the surgical cases, or a 
higher proportion than the nonsurgical, had 
some insurance. 

We have ignored the human side of the pro- 
gram in this analysis. The anxiety which con- 
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genital heart disease produces in parents, their 
gratitude when a heavy financial burden is eased 
by the regional program, their relief and happi- 
ness when the surgeon tells them, “his heart is 
now normal, and he can gradually assume the 
activities of a normal child,” is another story. 

What of the future? 

The chief cause of heart disease in childhood 
is now congenital heart disease (8). Hope for 
children with this condition improves daily as 
mortality from intracardiac surgery declines 
and the results continue to improve, also as new 
treatments are found to help children with more 
and ever more complex defects and as surgical 
treatment becomes possible even in the early 
months of life, when congenital heart disease 
is a particularly serious problem. Approxi- 
mately three-fourths of all deaths due to con- 
genital heart disease occur during the first year 
of life. 

No matter how excellent treatment eventually 
becomes, our ultimate goal is the prevention of 
congenital heart disease. Though this goal 
seems far from fulfillment today, hopefully it 
may be attained in the not too distant future. 
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PHS Appointments 


David E. Price, M.D., chief of the Bureau of State 
Services, Public Health Service, for the last 214 
years, has been named deputy director of the Serv- 
ice’s National Institutes of Health, a position vacant 
since the retirement of Dr. Cassius J. Van Slyke in 
December 1959. This appointment and the fol- 
lowing key staff changes become effective July 1, 
1960. 

Theodore J. Bauer, M.D., deputy chief of the 
Bureau of State Services since 1956, succeeds Dr. 
Price as bureau chief; and Kenneth M. Endicott, 
M.D., who has been associate director of the Na- 
tional Institutes of Health since 1959, will serve as 
director of the National Cancer Institute, succeeding 
Dr. John R. Heller, who will be on leave to serve 
as president of the Memorial Sloan-Kettering Cancer 
Center in New York City. 

Robert L. Zobel, M.D., has been appointed medi- 
cal officer in charge of the Indian Health Area Office 





at Albuquerque, N. Mex. Since 1958, he has di- 
rected Indian health services in Idaho, Oregon, 
Washington, Montana, and Wyoming. 

Dr. Price was first assigned to the National In- 
stitutes of Health in 1946, taking part in develop- 
ing the research grants program. Associate direc- 
tor of extramural affairs at the institutes for 2 
years, he was named Assistant Surgeon General in 
1952, and in May 1957, deputy chief of the Bureau 
of Medical Services. 

Dr. Bauer served as chief of the Venereal Disease 
Division from 1948 to 1953, when he was named 
chief of the Communicable Disease Center in At- 
Dr. Endicott was chief of the Cancer 
Chemotherapy National Service Center of the Na- 


lanta, Ga. 


tional Cancer Institute for 314 years, after serving 


as scientific director of the Division of Research 
Grants from 1951 to 1955. 
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DDT Resistance in A. Quadrimaculatus 


WILLIS MATHIS, B.S., JOHN W. KILPATRICK, M.S., M.P.H., and HARRY F. JOHNSON B.S. 


ESISTANCE to dieldrin in Anopheles 

quadrimaculatus Say has been demon- 
strated in Mississippi (7). Although this 
species showed a lowered susceptibility to 
BHC and chlordane, it was susceptible to 
DDT. Kruse and associates (2) reported 
possible DDT resistance in A. guadrimaculatus 
in the lakes of the Tennessee Valley Authority 
area, but subsequent studies (3) indicated this 
presumed resistance was due to other causes. 
Hawkins and associates (4) stated that DDT 
was still the insecticide of choice in the area, 
after 13 years of larvicidal applications. This 
paper describes the detection of a DDT- 
resistant population of A. qguadrimaculatus 
which was recovered from a tributary of the 
Clark Hill Reservoir, Ga. 

Clark Hill Reservoir is a multipurpose im- 
poundment built and operated by the Corps of 
Engineers, U.S. Army, on the Savannah River 
approximately 22 miles north of Augusta, Ga. 
At maximum power (pool elevation 330 feet 
above mean sea level) it covers 70,000 acres 
with a shoreline of 1,060 miles. Impoundment 
began in 1951 and full pool was reached in 
May 1953. Average seasonal operating levels 
cover a range of about 12 feet. 


Operational Procedures 


Following general recommendations of the 
Public Health Service regarding construction 
and project operation for mosquito control, the 
Corps of Engineers conducted pre- and post- 
impoundment anopheline density counts in 
conjunction with shoreline maintenance and a 
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larviciding program. Beginning in 1952, larvi- 
cide treatments were made by contract aircraft, 
at a rate of 0.08 to 0.20 pound of DDT per acre, 
to selected areas where weekly adult counts 
were high. The average number of A. guadri- 
maculatus per station inspection on_ the 
entire reservoir and the pounds of DDT 
applied during the period 1952 through 1959 
are given in table 1. Extreme drought in 1954 
and 1955 caused a total drawdown of 33.5 feet 
and failure to fill by about 10.5 feet in 1955, 
materially reducing the A. guadrimaculatus 
breeding potential during those years. The 
highest annual average of A. guadrimaculatus 
per station inspection for a single station has 
occurred each year since 1953 at a stable, station 
41—A, adjacent to the Fishing Creek arm of the 
reservoir in Georgia. Table 2 gives the annual 
averages of A. guadrimaculatus per inspection 
for this station and the number of DDT treat- 
ments in that area per year. 

In 1959, late filling of the reservoir (June 5 
instead of May 1) and two floods, which caused 
rising pool elevations in July and September, 
resulted in high counts of A. guadrimaculatus 





Mr. Mathis and Mr. Kilpatrick are with the Tech- 
nical Development Laboratories, Communicable Dis- 
ease Center, Public Health Service, Savannah, Ga. 
Mr. Johnson is with the Engineering Division, U.S. 
Army Engineer District, Savannah, Ga. The studies 
at the Technical Development Laboratories were ac- 
complished partially with funds provided under a 
contractual agreement between the Communicable 
Disease Center and the International Cooperation 
Administration. 
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in many parts of the reservoir. Despite regu- 
lar applications of DDT larvicide, the weekly 
adult A. guadrimaculatus count at station 41-A 
was more than 300 specimens for 9 consecutive 
weeks beginning June 30. During the season 
the area was larvicided 18 times at approxi- 
mately weekly intervals from May 7 to Sep- 
tember 18. 

In late July 1959, samples of DDT larvicides 
and solvents were submitted to the Techni- 
cal Development Laboratories, Technology 
Branch, Communicable Disease Center, for test- 
ing their larvicidal action. These tests showed 
that the insecticide formulations as used in the 
control operations were fully effective against 
susceptible A. guadrimaculatus larvae. As a 


result, suspicion arose that the Clark Hill A. 





Table 3. Comparative susceptibility of third 
instar larvae of Clark Hill Reservoir and Savan- 
nah laboratory strains of A. quadrimaculatus 
to DDT-ethanol and dieldrin-ethanol solutions 





| . 
| Percent mortality after 24-hour 
| 











exposure 
Concentration | = 
(ppm) DDT | Dieldrin 
Clark Savan- Clark Savan- 
Hill! | nah? Hill nah 
ee 2 36 19 100 
) ae = 8 100 29 100 
0.1 ea Pees | 2 100 38 100 
| = Se 16 100 86 100 
oA See ee -| 49 100 100 100 
CS) > ee 16 4 | 16 4 
| | | 




















1 Mortalities adjusted according to Abbott’s formula. 


Table 1. 


Average number A. quadrimaculatus 


per station and pounds of DDT applied yearly, 


1952 through 1959, Clark Hill Reservoir, Ga. 








Average 





number A. | Pounds 

Year | quadrima- | of DDT 

| culatus per | applied 

station | 

= ” a a ee 
1952 12. 31 | 8, 346 
1953 4. 43 5, 698 
1954 : . 85 | 4, 276 
1955 2 es 1. 58 | 4, 941 
1956 _ - a 3. 34 | 7, 635 
1957 . Z 3. 96 | 9, 621 
1958 2. 46 | 10, 605 
1959_ __ = i 15. 85 | 10, 788 
Table 2. Average annual A. quadrimaculatus 





Average 
number A. 


count, station 41—A, 1952 through 1959 


Number 





Year | quadrima- of DDT 
| culatus per | treatments 
inspection | 
— | " catietnnaconsepctilnion 
See ee. 3. 93 | 8 
LL) SS oe 24. 40 16 
LS See 5. 73 | 13 
1955 : 13. 73 | 16 
1956 _ _ 30. 52 | 17 
1957 _- ak _| 29. 50 17 
1958 _ _ res 40. 28 22 
| eee pie 1 200. 00 | 18 
| | 
1 Exact average not determined. Nine inspections 


were reported as over 300. 
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2 Nonresistant laboratory strain. 


quadrimaculatus might be resistant to DDT, 
and several hundred live adults were brought to 
the Technical Development Laboratories for 


testing. 


Resistance Tests 

The initial tests were run with larvae and 
adults obtained from eggs laid by field-collected 
The data obtained on third instar 
larvae, compared with results on larvae of the 


specimens. 


nonresistant Savannah laboratory strain, are 
given in table 3. 

The number of available adults of the Clark 
Hill strain limited adult tests to the highest 
concentration of DDT- or dieldrin-Risella oil] 
papers. QOne-hour exposures to 4 percent DDT- 
and to 1.6 percent dieldrin- 
gave only 4 and 38 percent 

Adult mortalities for the 


Risella oil paper 
Risella oil paper 
kills, respectively. 
Savannah laboratory strain at those dosages 
were 100 and 97 percent, respectively. 

On September 21 and 22, adult specimens of 
A. quadrimaculatus were collected and tested in 
the field. 
2-hour exposures to papers impregnated with 1, 
2, and 4 percent DDT in Risella oil indicated 
maximum mortalities of 34 percent, but the 
check mortality was unusually high (22 per- 
cent). On September 22, further tests showed 
that the maximum DDT concentration gave 


Tests on September 21 at 1- and 
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Table 4. Percent mortality of field-collected 
female A. quadrimaculatus exposed to DDT- 
Risella oil papers for 2 or 4 hours 








| Percent 
Exposure | Number | mortality 
Percent DDT period | specimens | 24 hours 
(hours) after ex- 
posure 
Din nce 7 — 2 27 4 
OE eee . y 24 0 
4__ : Secreta’ 2 23 17 
kaa pach alate + 25 4 
eer ae ee 4 26 23 
ahh ci ebuls decraatesotisae 4 130 18 
CNeCK. | oo ec 4 24 4 














only minimum mortality of the strain even 
with a 4-hour exposure period (table 4). 

Additional tests with these field-collected 
specimens and with the Savannah laboratory 
strain were made at Savannah on September 
24 with DDT- and dieldrin-treated papers. 
The data are given in tables 5 and 6. 

To check the possible effect of season on the 
susceptibility level of field specimens, A. 
quadrimaculatus females were collected in the 
vicinity of Savannah, Ga., and exposed for 1 
hour to 4 percent DDT-Risella oil-treated 
papers. The 50 specimens so tested gave a 
mortality of 96 percent, which is the normal 
response of a DDT-susceptible strain. 


Discussion 

The preceding data establish that A. quadri- 
maculatus from the Clark Hill Reservoir area 
are resistant to DDT, bpth as larvae and adults. 
The lack of susceptibility data prior to insecti- 
cidal treatments does not permit the conclusion 
that the resistance was developed by the species 
through selection. However, the history of in- 
secticidal treatment and the rising A. guadri- 
maculatus densities strongly suggest that this 
is the case. 

This occurrence of DDT resistance in a field 
population of A. guadrimaculatus is of consid- 
erable significance in view of the fact that in- 
tensive efforts by workers of the Tennessee 
Valley Authority (4) and at the Technical De- 
velopment Laboratories (5) to produce DDT- 
resistant strains by laboratory selection of 
adults or larvae, or both, have been un- 
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successful. The presence of DDT-resistant A. 
quadrimaculatus in the Clark Hill Reservoir 
area and the continued absence of DDT-re- 
sistant populations in other impoundments 
(for example, TVA) again emphasize the fact 
that the same species occurring in various 
localities may show distinct differences in its 
response to an insecticide. These differences 
could be inherent in the genetic makeup of the 
species or they could arise from variations in 
the environment. 

From the data on dieldrin in tables 3 and 6, 
it is apparent that the species also is resistant 
to dieldrin, but the level is below that shown 
for DDT. The data on adults (table 6) show 
a definite plateau response to an increase in the 
concentration of dieldrin; a specific character- 


Table 5. Comparative susceptibility of Clark 
Hill Reservoir and Savannah _ laboratory 
strains of adult A. quadrimaculatus exposed 
to DDT-Risella oil-treated papers for 1 hour 





Mortality at 24 hours 


Clark Hill | 
| 





Savannah 


Percent DDT 











Number Number 
speci- | Percent | speci- | Percent 

| mens mens 
Re eae ee pe LEE DER eee eee EEE Reo Sane ee ae re 
= ae 82 0 81 | 23 
 , ONS ied ena 84 1 79 | 89 
re ay ee ee 82 0 80 | 100 
CREGK.. 22. .5 502 20 5 20 | 0 











Table 6. Comparative susceptibility of Clark 
Hill Reservoir and Savannah laboratory strains 
of adult A. quadrimaculatus exposed to diel- 
drin-Risella oil-treated papers for 1 hour 




















Mortality at 24 hours 
hier a aiiaetL: MARR RCe Ee 
ee Clark Hill | Savannah 
dieldrin ~y , an. oman 
Number | Number | 
speci- | Percent | speci- | Percent 
mens | | mens | 
tate oe | ees Ripon: 
a ee Kanan AA | 28 | 81 | 35 
ELIE 81 | 31 80 | 96 
“y aegeaeetnaa = | 36 s0| 100 
COCKS oe oh se | 20 | 0 19 | 0 
\ | 
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istic of resistance in field populations of 
mosquitoes. This resistance to dieldrin was 
somewhat unexpected since this insecticide has 
not been employed for mosquito control in the 
reservoir and its agricultural use in the general 
area is limited. 


Summary 


Tests with field-collected adults and with 
larvae obtained from eggs of field-collected 
adults established that Anopheles quadri- 
maculatus from the Clark Hill Reservoir, lo- 
cated near Augusta, Ga., are highly resistant to 
DDT. DDT has been used routinely on certain 
areas of the reservoir since 1952. 
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Radiological Health Training 


The Division of Radiological Health reports 
that presentation of short-term technical 
courses, part of the training program of the 
Robert A. Taft Sanitary Engineering Center 
in Cincinnati, is nearing completion of its 
most successful year. Over 500 professional 
personnel from Federal agencies, State and 
local health departments, colleges and univer- 
sities, and industry attended the 19 sessions of 
12 different courses conducted during fiscal 
year 1960. Added to these were 47 trainees 
from 11 foreign countries, plus 300 personnel 
of the division attending special field presenta- 
This represented more than double the 
enrollment of the previous year. 

The program for fiscal year 1961 is again 
being expanded. This is reflected in an in- 
crease both in the number and frequency with 
which courses will be presented. New pro- 
grams include a 1-week field presentation for 
scientists and engineers on “Environmental 


tions. 


Radiation Surveillance”; a special 1-week 
course on “Radiological Health for Nurses,” 





the first such program in this important area 
of public health; and a 2-week course, en- 
titled, “Orientation in Radiological Health,” 
specifically directed toward health educators 
and public information personnel. 

In addition, sessions of the course on “Basic 
Radiological Health” are scheduled for pres- 
entation at the Southeastern Radiological 
Health Facility in Montgomery, Ala., and the 
Southwestern Radiological Health Facility in 
Las Vegas, Nev., recently dedicated by the 
Surgeon General. Sessions of the courses on 
“Radiological Health for X-ray Technicians” 
and “X-ray Protection” are scheduled for 
presentation at another new laboratory being 
developed by the Division of Radiological 
Health in Rockville, Md. 

During the period July 1, 1960—-July 1, 1961, 
requests for further information or reserva- 
tions in these courses should be directed to 
the Chief, Training Program, Robert A. Taft 
Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, Ohio. 
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Recent Change in Infant Mortality Trend 


IWAO M. MORIYAMA, Ph.D. 


OR MANY YEARS the rapid annual 

decline in infant mortality was noted 
with considerable satisfaction by health au- 
thorities. Because of this continuing decline, 
the increases in the infant mortality rate in 
1957-58 have been viewed with some concern. 
No specific factors or disease outbreaks have 
been identified wholly to account for these rises 
in infant mortality. 

At the request of the Children’s Bureau, an 
examination of available information on infant 
mortality was made. It would appear from 
this study that there has been a basic change 
in the infant mortality trend beginning about 
1949 or 1950. The events of the past few 
years served more to call attention to a prob- 
lem which apparently had its genesis some 
years ago. 

For years, the infant mortality rate declined 
at a rapid pace (fig. 1). During the period 
1933-49, the infant mortality rate for all races 
decreased about 4.3 percent each year (slope 
computed by the method of least squares). 
However, beginning about 1950, the rate of 
decrease in infant mortality dropped to 2.0 
percent per annum. 

The mortality experience of white infants 
follows the same pattern as for the total infant 
mortality trend. For the nonwhites, the de- 
celeration in the downward trend is even more 
marked. In the period 1933-49, the nonwhite 
infant mortality rate decreased 4.6 percent per 
annum. Between 1950 and 1956, the rate of 
decline slowed down to 1.2 percent per year. 

In 1957, the infant mortality rate increased 
as a result of the widespread outbreak of in- 
fluenza. A further rise was noted in the pro- 





Dr. Moriyama is chief, Mortality Analysis Section, 
National Office of Vital Statistics, Public Health 


Service. 
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visional data for 1958, but this change is not 
clearly attributable solely to the influenza epi- 
demic, which continued into 1958. The infant 
mortality rate for each month of 1958 except 
January and November was higher than the 
rate for the corresponding month of 1957. 
Taking into consideration the provisional data 
for 1958 and 1959, it would appear that the 
national infant mortality trend has almost 
completely leveled off, starting in 1953. 
Significant changes have taken place over 
the years in the distribution of live births by 
age of mother, birth order, birth weight, and 
so on. It was thought that these changes 
might account for the change in trend of the 
infant mortality rate. Because mortality 
among infants of higher birth order or among 
those born to older mothers is higher than that 
for lower parity-age of mother groups, it is 


Infant mortality rates, by race, United 
States, 1933-57 
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Figure 2. Neonatal and postneonatal mortality rates, by race, United States, 1933-57 
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possible for total mortality to be affected by 
the change in proportion of births by parity, 
and so on, even if the force of mortality re- 
mained unchanged. Adjustment of rates for 
the changing distribution of live births by birth 
order and age of mother indicates that these 
factors do not account for the change in the 
infant mortality trend. Neither does the 
changing number of annual births explain this 
phenomenon. 

Although there is no evidence to suggest this 
possibility, infant mortality rates could be 
affected by changes in registration practices. 
For example, it is known that deaths of some 
babies dying soon after birth are registered as 
fetal deaths rather than as infant deaths. In 
a significant number of cases, the total infant 
mortality rate and, more particularly, the neo- 
natal mortality rate could be affected by this 
practice. However, there is no indication from 
the examination of the perinatal (fetal deaths 
20 weeks and over and neonatal deaths) mor- 
tality rates that such an artifact is involved. 
All in all, there is little to suggest that the re- 
cent change in the infant mortality trend is 
not real. 

In seeking an explanation for the change in 
the trend of infant mortality, other data were 
examined. Figure 2 shows the neonatal 
(under 1 month of age) and the postneonatal 
(1 to 11 months of age) mortality rates by 
race. The neonatal mortality rates for whites 
and nonwhites declined at about the same rate 
(3.0 percent per year) between 1935 and 1949. 
About 1950 the rate of decline of neonatal mor- 
tality for nonwhite infants leveled off to about 
0.4 percent per year. For white infants, the 
rate of decline after 1950 dropped to 1.7 per- 
cent. The same kind of break in trend also 
occurs in the postneonatal rates, but at an ear- 
lier period. For nonwhites, the annual rate 
of decline prior to 1946 was about 5 percent. 
Since 1946, the rate of decrease dropped to 1.5 
percent per year. For the white infants in 
the postneonatal period, the rate of decline was 
5.2 percent before 1946 as compared with 4.6 
percent after 1945. These rates of change 
were computed by the method of least squares. 

A significant feature of the postneonatal 
mortality trends is the sharp drop in the rates 
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between 1945 and 1946. Data by cause of 
death indicate a substantial decrease in the 
death rates for influenza and pneumonia and 
for diarrhea and enteritis in 1946, with the 
consequent change in level of mortality from 
these causes after 1946. The decline in mor- 
tality from influenza and pneumonia and diar- 
rhea and enteritis in 1946 accounted for about 
58 percent of the drop in the total postneo- 
natal mortality rate. Smaller but significant 
decreases in death rates were recorded for con- 
genital malformations, congenital debility, 
whooping cough, and dysentery. 


Age Subdivisions 


Because both neonatal and_ postneonatal 
mortality have leveled off, it seemed worth- 
while examining the data in greater detail to 
see if the change is concentrated in any particu- 
lar age group in infancy. <A change in trend 
(fig. 3) is apparent for each age group except 
1 to6days. Most of the infants that die in the 
first week of life are born and die in hospitals. 
The effect of nursery care should be most evi- 
dent in this age group. While the mortality 
trend for infants in the first day of life has 
flattened out, the rate of decline for infants 
1 to 6 days old appears to be unchanged 
throughout the whole period 1933-57, except 
for aslight break in 1944 and 1945. 

For infants 1 to 4 weeks old, the rate of de- 
crease in mortality rates was fairly steep be- 
tween 1933 and 1955. It is not possible to tell 
whether or not there has been a change in trend 
for this group, but the rates for 1956 and 1957 
are successively higher than the rate for 1955. 
For babies 1 month and 2 months of age, the 
trends appear to have definitely leveled off. 
For the older infants, 3 to 11 months old, the 
rate of decline has slowed down since 1946. 


Urban-Rural Trends 

Examination of infant mortality trends by 
population-size groups indicates that the trends 
for cities of every size are affected, but not to 
the same extent. Although figure 4 presents 
data only for the dichotomy urban and rural, 
the trends for each -city-size group show that 
they have flattened out for residents of cities 
over 25,000 population. The trends for urban 
places under 25,000 show very much the con- 
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Table 1. Annual percent change in infant mortality rates by race and point of change in trend: 
each State, 1933-56 


























White Nonwhite 
Area ete aa l —— 
I II | Inflection I II | Inflection 
| point | point 
New England | | | 
Maine__--_- Ee ee “a =o 1947 | 
New Hampshire__- = | 0 | 1953 | 
Vermont- A 0 | 1953 | | 
Massachusetts ; oe 0 1951 | ih | ED edamadene 
Rhode Island nl 0 1950 | | | 
Connecticut ams -§ 0 1951 | —~§ +44 1947 
Middle Atlantic 
New York- 4 0 | 1951 —5 | 0 | 1949 
New Jersey 4 0 | 1950 —4 0 | 1950 
Pennsylvania - - | —4 1 | 1951 | 4 | —] 1950 
East North Central | 
Ohio 4 | 2 | 1950s 5 | 0 | 1949 
Indiana__- 4 | 2 1950 3 | 3 | Ee oie 
Illinois 4 | 1 1950 4 | +2 | 1950 
Michigan 4 1 1950 4 0 | 1950 
Wisconsin 4 | 2 1951 
West North Central | | 
Minnesota 4 0 1952 
lowa 4 2 1950 | | 
Missouri 5 2 1949 5 2 1949 
North Dakota 4 0 1950 | 
South Dakota 4 0 1949 
Nebraska : 3 0 | 1952 | 
Kansas 4 1950 5 | 4 | 1950 
South Atlantic 
Delaware 5 5 1952 4 1 1946 
Maryland 6 0 1950 6 2 1950 
District of Columbia 4 0 1948 6 +4 | 1948 
Virginia 5 3 1950 5 2 1948 
West Virginia 2 5 1947 5 | 2 1947 
North Carolina 6 z 1951 5 | 0 1947 
South Carolina 4 3 1947 “as ] 1948 
Georgia 5 3 1947 5 | 0 1947 
Florida 3 1 1948 3 | l 1947 
East South Central 
Kentucky 4 4 (1) ao 2 1947 
Tennessee 4 4 (1) 5 | 1 | 1949 
Alabama 4 4 (1) 5 | —] | 1947 
Mississippi-_ l 3 | 1941 3 | +3 | 1947 
West South Central | | 
Arkansas 7 —2 | 1947 3) +3) 1945 
Louisiana 5 1} 1950 1 | -2| 1946 
Oklahoma | 4 3 | 1945 —§ ad. | 1945 
Texas 5 —5§ (1) —4 0 | 1953 
Mountain | 
Montana | 4 | l 1951 
Idaho 4 | —4 (1) 
Wyoming 3 | 3 (1) 
Colorado PRON | 5 -2 1950 | 
New Mexico__- ? 4 7 1947 5 9 | 1950 
| ‘ 6 | 6 (1) 6 6 | 
Utah_- 5 | —] 1950 
ON TERE Se en 4 —3 | (1) | 
Pacific 
Washington ee : —2 2 1947 1 | 3°] 1944 
Oregon. ats 3 : 3 0 1950 
California _ - Fis ng Pa —4 i 1950 5 0 | 1951 








1 No inflection point. 
Note: “TI’’ refers to trend for period before point of inflection; ‘‘II’’ to trend after change in trend. 
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Figure 4. Infant mortality trends for urban and rural residents, United States, 1933-57 
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figuration seen for the rural trend in figure 4. 
The rates of decline are not as great as those 
for the larger cities, but the trends have slowed 
down in an unmistakable manner. 


State Trends by Race 


Infant mortality rates for individual States 
were plotted and trend lines were fitted by 
eye. The annual rate of change or the slope of 
the trend line is therefore an approximation. 
For States with a relatively small proportion 
of nonwhites in the population, data for total 
infants only were examined. The results are 
shown under data for white infants in table 1, 
since the “total” in these cases relates primarily 
to the experience for white infants. 

The infant mortality trends for individual 
States generally show the same pattern as those 
for the country as a whole. For the majority 


Table 2. States with rising mortality trend for 
nonwhite infants 





Annual rate of 
change in percent 
Approxi- 
State mate 
point of | Prior to| After 
change | point of | point of 
change | change 








Arkansas--_-_-____- aa 1947 —3 +3 
District of Columbia___- 1948 6 +4 
Tiinois.._.- .- eer 1950 —4 +2 
Maryinnd............. 1950 —6 +2 
Mississippi - - - - ---- -- P 1941 —3 +1 
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of the States, there has been a marked slowing 
up of the rate of decline in the past 7 to 10 
years. <A typical trend is depicted by the data 
for Vermont (fig. 5). 

There are several other patterns involving 
some 17 States and the District of Columbia. 
In one of these, there is an apparent reversal 
in trend, and the rates are now rising. The 
infant mortality trend for nonwhites in Mary- 
land in figure 5 typifies this pattern. Table 2 
lists the States in which the mortality trend 
for nonwhite infants is rising. 

In another small group of States there has 
been a significant acceleration in the rate of 
decline in the infant mortality rate (see data 
for New Mexico, fig. 5). These areas are 
shown in table 3. 

Another pattern involves some 10 States in 
which there has been no apparent change in 


Table 3. States with accelerated rate of decline 
in infant mortality rate 


| 








Annual rate 
of change 
Approxi-| (percent) 








Area Race | mate 
point of 

change | Prior | After 

to |change 
change 

= caver 
New Mexico____- Whité____ 1947 —4 —7 
1 a eee Nonwhite_! 1950 —§ —9 
Washington_ _-_-_- oe 1944 —] —3 
West Virginia____| White_____| 1947 —2 —5 
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the rate of decline of the infant mortality trend 
(see trend for Wyoming, fig. 5). With the 
exception of Maine, the general trend has been 
continuously downward in these areas. In 
Maine, the infant mortality rate took a rela- 
tively large drop about 1947 and then continued 
to decrease at about the same rate as before. 
The population groups for which no change in 
the trend could be observed are as follows: 


State Population group 
NS SE ee eee Total 
Os | ees ae eee Nonwhite 
 ——— es ae White 
SS Se ee ee eres White 
RNIN ete a White 
Ss ee White 
OS re ee ee ee ee oe Total 
cb i Ce ae ee Total 
or ce White 
i eee ne eee ___.. Nonwhite 
SE eee ene ee eee een a eee Total 


With the exception of Massachusetts and 
Arizona, the above groups generally involve 
white infants. Most of these States are in the 
South or in the Mountain division and they 
represent about one-third of the States in their 
respective geographic divisions. 


Point of Change by Race 

Estimates of the point of inflection indicate 
that the changes in trend did not occur at 
the same time in all States. For the States 
which experienced a slowing down of the rate 
of change or an actual increase in mortality, 
the point of change came between 1945 and 
1953. For the nonwhites, the modal year was 
1947, whereas for the whites the mode came 
several years later in 1950. 

The following table shows the points of in- 
flection in the infant mortality rates by States 
for those racial groups for which there has been 
a deceleration in the rate of decline, or a rever- 
sal in trend. 


Point of inflection White Nonwhite 


RIE hcp see ee ea tet 2 1 
SE RS i PO ee ae aD 3 0 
ce AES a ec Ae ee RE 7 1 
UR Pegg ee gc ae ah 16 6 
OD cep ce ge eee eh eh 2 4 
ee ne nn rT oe 2 3 
RPE hac papier es 4 8 
i ae TO ee 1 2 
ED Sit ewes ee eee eee 0 2 





The point of inflection in the trend line is 
significant since it indicates the time when 
some element was introduced or when the 
cumulative effects of some factor or factors 
started to produce a change in the infant mor- 
tality trend. For more precise estimates of the 
inflection point, it will be necessary to fit a 
mathematical curve to the mortality rates. 

For a number of States, there appear to be 
two inflection points. This occurs where there 
has been a rapid drop in mortality rates over 
a period of 2 or 3 years before the resumption 
of a second trend. In 10 States, the infant 
mortality rates for whites show an abrupt dis- 
continuity in the trend. In nine States, the 
rates for nonwhites showed a similar break in 
trend. In only four States, Delaware, Florida, 
Mississippi, and Washington, did the trends 
for both whites and nonwhites have two points 
of inflection. 


State Trends by Age 

Data by age more clearly delineate the medi- 
sal problems involved in the death of infants 
than do those by race (table 4). The District 
of Columbia is the only area where there has 
been a reversal in trend for both the neonatal 
and postneonatal mortality rates. A similar 
reversal may also be observed in the postneo- 
natal trend for Connecticut. The rates for in- 
fants in the postneonatal period in the District. 
of Columbia and Connecticut appear to be in- 
creasing about 8 percent a year after decreas- 
ing about 8 percent or more up to 1949 or so. 

In only two States, West Virginia and New 
Mexico, has the neonatal mortality been de- 
clining faster in the postwar than in the pre- 
war period. On the other hand, there are 13 
States where the rate of decline has not 
changed, and the rates have been decreasing 
uniformly over the whole period. These 
States are: Maine, Indiana, Iowa, Missouri, 
Delaware, Tennessee, Mississippi, Oklahoma, 
Texas, Idaho, Wyoming, Arizona, and Nevada. 

For infants in the postneonatal period the 
rates are decreasing faster than before in seven 
States, namely, Maine, West Virginia, Ken- 
tucky, Tennessee, Texas, Colorado, and New 
Mexico. In three States, Wyoming, Arizona, 
and Nevada, the postneonatal mortality rate 
has continued to decline without interruption. 
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Figure 5. Infant mortality trends for selected States, 1933-57 
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Point of Change in Trends 


Of the States experiencing a change in mor- 
tality trends, the point at which the change in 
trend occurred is concentrated around 1950 for 
the neonatal rates (21 States), whereas the 
modal group for the postneonatal rates (10 
States) is 5 years earlier, 1945. The following 
shows the distribution of the inflection points 
for the States where the rate of decline showed 
a marked deceleration or an increase: 
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1935 1940 1945 1950 1955 


Number of States 
Post- 


Inflection point Neonatal neonatal 


pS Ea ee ee ee eR 7 2 
ji a a ae ae a es ae ae 21 11 
1 oT Ee el a ee a a 3 11 
Lb. o-. ) pea Ne Se SMO ete NN se 2 10 

PM Zig ASE ne 33 34 


Although the neonatal mortality trend ap- 
parently started to change in a few States 
about the same time as the postneonatal mor- 
tality rates, most of the changes took place 
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Table 4. 





New England 
Maine : ; 
New Hampshire__-_- 
Vermont _ _ is 
Massachusetts_ _ 
Rhode Island. 
Connecticut _ _ 


Middle Atlantic 
New York_. 
New Jersey 
Pennsylvania 


East North Central 
Ohio 
Indiana. 
Illinois- 
Michigan_. 
Wisconsin _-_-_-_- 


West North Central 
Minnesota_-_ 
Iowa 
Missouri _ _ _- 
North Dakota 
South Dakota_- 
Nebraska 
Kansas- 

South Atlantic 
Delaware 
Maryland : 


District of Columbia__. 


Virginia : 
West Virginia_- 
North Carolina 
South Carolina 
Georgia 
Florida 


East South Central 
Kentucky 
Tennessee 
Alabama 
Mississippi 


West South Central 
Arkansas__ 
Louisiana 
Oklahoma 
Texas___ 


Mountain 
Montana_-_ 
Idaho-_. 
Wyoming 
Colorado 
New Mexico-_ 
Arizona _- 
Utah 
Nevada 
Pacific 
Washington _______ 
Oregon_______- aes 
California... ._.-_-. 
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Annual percent change in neonatal and postneonatal mortality rates and point of change 
in trend: each State, 1933—56 











Postneonatal 
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I II | Inflection 

| point 

| | 
«% | —6 | 1946 
—7 | 0) 1947 
—7 | J 1950 
a 0 | 1950 
—10 0 | 1948 
—9 +3 1949 
—8 | —2 | 1950 
—8 | 0 1951 
ni | ~ s 1952 
—§ i | 1946 
on af 1946 
=e | 0 | 1951 
~ o —4 | 1946 
—7F | —2 | 1949 
—6 | 0) 1951 
—8 | —3 1949 
= 2 | 1945 
9 | —6 | 1946 
—7 | 0 | 1951 
—7 | 0 | 1950 
—9 | —2 | 1950 

| 
=F | in | 1945 
—11 | —2 | 1949 
8 | +3 1949 
—6 | —§ 1946 
—4 | —8 1946 
—§ | —1 1945 
—6 | = 1945 
—6 | ay | 1945 
—§ | 0 1945 

| 
anit = ¥ 1949 
—5 —6 1946 
—§ a 1945 
on 0 1945 

| 
—10 | ay | 1948 
—§ | —4 1945 
—6 ai 1945 
—§ —§ 1949 
—10 —2 1947 
—7 0 1953 
a ot ey ae 
—! —6 1945 
—5 — 16 1947 
~® ew ee ee 
—8 —4 1948 
—6 el | an ene ree 
—5 -1 1947 
—7 1 1948 
i" | ad 1950 








Note: “I” refers to trend for period before point of inflection; “II’’ to trend after change in trend. 
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in 1950. On the other hand, the postneonatal 
mortality trends started to change earlier in 
a relatively large group of States in 1945 and 
in each succeeding period through 1951. 
Whatever factors were operating to change 
the trend of mortality of infants in the post- 
neonatal period had their effects earlier and 
involved an increasing number of States in the 
years between 1945 and 1951. For the neo- 
natal group, the trends were affected in two- 
thirds of the States in the period 1949 to 1951. 


Trend by Cause of Death 

The usefulness of available information on 
‘vauses of death among infants is somewhat 
limited on a time-trend basis because data by 
detailed age subdivisions have been tabulated 


only for a list of 45 selected causes. Another 
problem is that of comparability of data over 


a long time period. The major changes in the 
section on “Diseases of Early Infancy” in the 
Sixth Revision of the International Classifica- 
tion of Diseases and Causes of Death limit 
the interpretation of data for a number of 
conditions. 

Despite these limitations, certain findings 
appear pertinent. One significant feature is 
the remarkable drop between 1945 and 1946 
in the infectious and parasitic disease mortal- 
ity rate, including influenza and pneumonia 
and diarrhea and enteritis. In one year, the 
infant mortality rate for these diseases dropped 
about 30 percent. By and large, there has 
been a general and fairly rapid decline in mor- 
tality rates for infectious diseases such as 
tuberculosis, syphilis, whooping cough, and 
dysentery. The death rates for these diseases 
are now practically at the vanishing point. 

Mortality from diarrhea and enteritis, which 
is still a relatively frequent cause of death 
among infants in the postneonatal period, but 
not in the neonatal ages, shows a different pat- 
tern of trends. For the postneonatal white in- 
fants, there is a continuous declining trend. 
For nonwhites in the same age group, there 
does not appear to be any tendency for a con- 
tinuation of the downward trend after the 
large decrease in 1946. 

The rate of decline of the mortality trend for 
influenza and pneumonia has changed signifi- 
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Figure 6. - Infant mortality rates for influenza 
and pneumonia, by race, United States, 
1939-57 
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vantly (fig. 6). For both white and nonwhite 
infants in the first month of life, there was a 
marked flattening out of the trend for influ- 
enza and pneumonia starting about 1950. For 
nonwhite neonates, the influenza and pneu- 
monia mortality rates subsequent to 1950 are 
at a higher level than they have been during 
the preceding 5-year period. Among infants 
in the postneonatal period, the influenza and 
pneumonia trend for nonwhites leveled off 
shortly after the precipitous drop in 1946. 
The trend for whites continued to decline until 
it leveled off starting about 1951. 

A most dramatic reversal of trend may be 
seen in the death rates for respiratory diseases 
other than influenza and pneumonia (fig. 7). 
For infants in the neonatal period, the infant 
mortality rates for this group of respiratory 
diseases declined until about 1950 and then 
rose rapidly. The neonatal rate for whites 
showed a tenfold imcrease in about 8 years. 
The rate for nonwhites’ did not increase as 
rapidly as the rate for whites but the curve 
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is definitely U-shaped. The same kind of re- 
versal in trend may be seen in the postneonatal 
mortality rates for this group of respiratory 
The rise in 
the trend of the postneonatal rates started 


diseases as in the neonatal rates. 


around 1947, whereas that for the neonatal 
rates started about 1950. 

The main components of the group of re- 
spiratory diseases other than pneumonia and 
influenza, for which mortality rates are under- 
going an apparent reversal in trend, appear 
to be hyaline membrane disease for the neo- 
nates, and fibrosis of lung and chronic or un- 
specified interstitial pneumonia for infants in 
the postneonatal ages. Hyaline membrane dis- 
ease not otherwise specified is classified under 
the category “Other diseases of lung and 
pleura” (International List No. 527.2). Most 
of the 1,596 deaths classified to “Other dis- 
eases of lung and pleura” in 1957 are prob- 
reported as hyaline membrane 


ably those 





Figure 7. 








disease. This disease is being reported with 
increasing frequency. Prior to the recognition 
of the condition, it was probably reported as 
immaturity, unqualified, or asphyxia. 
Although deaths attributed to hyaline mem- 
brane disease probably represent most of the 
neonatal deaths from respiratory diseases other 
than pneumonia and influenza, the category 
“Other chronic interstitial pneumonia” ac- 
counts for only a relatively small proportion 
of postneonatal respiratory disease mortality. 
In 1957, 709 deaths among infants over 1 month 
old were assigned to “Other chronic interstitial 
pneumonia,” out of a total of 2,221 deaths for 
this age group classified as diseases of the 
respiratory system other than influenza and 
pneumonia. In some 1,253 postneonatal deaths 
from this group of respiratory diseases, the 
precise nature of the diseases involved cannot 
be identified without further tabulation. Of 
the possible causes, bronchiectasis may be the 





Infant mortality rates for certain respiratory diseases other than influenza and pneu- 


monia, by race, United States, 1939-57 
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condition which accounts for a large part of the 
deaths from diseases of the respiratory system 
other than pneumonia and influenza in the 
postneonatal period. 

The infant mortality rate for congenital mal- 
formations is declining for white infants, while 
for nonwhite infants it is increasing (fig. 8). 
In both cases, the rate of change in the trend 
is relatively small. 

For the group of diseases classified as dis- 
eases of early infancy but excluding pneu- 
monia and diarrhea of the newborn, there has 
been a relatively steady decline in mortality 
trend (fig. 8). The rate of decrease is greater 
for white infants than for nonwhites. How- 
ever, there is no break in these trends which 
serves to explain the change in the overall 
infant mortality trends. 

The ill-defined and unknown causes of death 
among infants represent a relatively large 
frequency. However, the mortality trend for 
sauses of death so attributed has been declining 
fairly regularly for all except the postneonatal 
rates for nonwhite infants. The rate for this 
group has leveled off somewhat since 1947. 

Accidents constitute a relatively frequent 
vause of death among infants. However, there 
is nothing unusual in the trend of mortality 
from violence which can account for the 
changes in the overall trend. On the other 
hand, the trend for the residual group, “All 
other causes,” levels out after a period of de- 
cline. It was not possible from the data at 
hand to examine separately the diseases and 
conditions involved in this residual group. 

In summary, it seems clear that influenza and 
pneumonia are primarily responsible for the 
change in the infant mortality trend. Al- 
though the infant mortality rate for diseases 
of the respiratory system other than influenza 
and pneumonia is now less than one-third of 
the rate for influenza and pneumonia, it is in- 
creasing rapidly. Unless it is checked, it will, 
before too long, exceed the mortality from 
influenza and pneumonia among infants. 

The impact of any change in trend of mor- 
tality from any disease on the total mortality 
trend depends on the relative frequency of 
the disease. As may be seen in table 5, ap- 
proximately three-fourths of all neonatal 
deaths are attributable to the diseases of early 
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Figure 8. Infant mortality rates, by race, United 
States, 1939-57 
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infancy, which are comprised principally of 
birth injuries, postnatal asphyxia, and pre- 
maturity. Next in the order of frequency are 
the congenital malformations. The infectious 
diseases rank third, but their relative frequency 
amounts to only about 9 percent of all deaths 
in the neonatal period. The pneumonias and 
other infections of the newborn and hyaline 
membrane disease are the most significant prob- 
lems that can be categorized under the infec- 
tious diseases. In this connection, there is the 
problem of classifying hyaline membrane dis- 
ease because deaths involving this disease may 
be attributed to atelectasis, pneumonia of new- 
born, or other diseases of lung and _ pleura, 
depending upon the physician’s statement of 
rauses of death. 

For infants in the postneonatal period, 
deaths from the infectious diseases predomi- 
nate. Influenza and,pneumonia, and diarrhea 
and enteritis appear to be the principal prob- 
lems. There also appear to be certain diseases 
of the respiratory system, possibly bronchiec- 
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tasis and pulmonary congestion and hypostasis 
which seem worth while looking into. The dis- 
eases of early infancy are no longer of impor- 
tance in the postneonatal ages, but congenital 
malformations become relatively of greater 
significance. Also, deaths from accidents be- 
gin to assume greater importance to infants in 
this age group. 


Experience in Other Countries 


Data for a number of countries of low infant 
mortality were examined. These were Nor- 
way, Sweden, Denmark, the Netherlands (not 
shown in chart), England and Wales, New 
Zealand, and Australia. The infant mortality 
trends for all of these countries, except New 
Zealand (not shown in chart), show the same 
kind of configuration as that observed for the 
United States (fig. 9). The infant mortality 
rates for New Zealand have been rather erratic, 
but the leveling-off effect is there from 1954. 
In the other countries, the turning point in 
the trend appears to be between 1949 and 1954. 

The trend for Japan, a country with a rela- 
tively high infant mortality, suggests that the 
magnitude of mortality is not a factor in deter- 


Table 5. 


Number of deaths among infants, by cause, age, and race: United States, 1957 


mining whether or not a leveling-off effect 
occurs. The infant mortality rates for the 
various States in the United States also 
demonstrate this point. 


Discussion 


The situation with respect to infant mortal- 
ity trends may be summarized as follows: For 
years, the infant mortality rates in the United 
States declined rapidly, principally because of 
the reduction in mortality from the infectious 
diseases. Between 1945 and 1946, there was an 
unusually sharp break in the death rate for 
the infectious diseases coincident with the 
availability of penicillin for civilian use. Also 
a possible factor was the availability of DDT, 
which had its impact on mortality from the 
diarrheal diseases. This was followed by a 
basic change in the overall infant mortality 
trend. The trends for both whites and non- 
whites, and more particularly the latter, have 
been affected. The sharp leveling off of the 
trend for nonwhite infants started about 1946; 
that for white infants, about 1950. The neo- 
natal mortality trend has changed to a greater 
extent than that for the postneonatal rates. 





Total 


Cause of death 


All causes - | 81, 088 
Infectious diseases_ 

Influenza and pneumonia ! 

Other diseases of respiratory system 2 
Other chronic interstitial pneumonia__ | 
Other diseases of lung and pleura 3. | 
Other 

Diarrhea and enteritis 4 

Other infections of newborn 

Other 5_ 

Congenital malformations 
Diseases of early infancy ® 
Accident and infanticide 
Ill defined and unknown 
All other 


| 
White | 


Nonwhite 





| 
Post- 
neonatal 


Post- Neonatal | 


neonatal 








31, 006 


| 20, 921 


16, 220 

















! Includes pneumonia of newborn. 
2 International List categories 470-475, 500—527. 


* Hyaline membrane disease probably constitutes bulk of this category. 


4 Includes diarrhea of newborn. 
5 International List categories 001-138, 765-768. 


* Excludes pneumonia and diarrhea of newborn and other infections of newborn. 
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Figure 9. Infant mortality rates for certain countries of low mortality, 1941-57 
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However, the postneonatal mortality trend has 
also been influenced. The infant mortality 
trends for urban places of 25,000 or more have 
almost completely flattened out. For smaller 
cities and rural areas, the rates are still de- 
clining, but the rates of decrease have slowed 
down markedly. 

The change in mortality trend has not been 
limited to any particular section of the coun- 
try, although the continuing downward trend 
for many Mountain States has been remark- 
ably unaffected. In a few States, there has 
been an acceleration in the decline. The degree 
of leveling off of the trend is not uniform in 
various parts of the country. In a few areas, 
the trend of infant mortality appears to be 
rising. 

The problem of the development of drug- 
resistant strains of organisms has been men- 
tioned frequently. If this were the total 
explanation for the change in trend of infant 
mortality, the resistant organisms must have 
become a problem for the nonwhites almost 
immediately after the introduction of penicil- 
lin whereas, for the white infants, it took sev- 
eral years before the effects became evident. 
Unfortunately, there is relatively little statis- 
tical information on this subject for the country 
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as a whole. Dauer (7) has reported a steady 
and rapid increase in deaths from staphylo- 
coccal septicemia and pyemia in the total popu- 
lation since 1949, as well as in the deaths from 
sepsis of the newborn. However, the total 
number of deaths attributable to such infections 
is still relatively small. Unless these deaths 
are indicative of the much greater problem of 
staphylococcal infections, they do not serve to 
explain the change in the infant mortality 
trend. 

The change in infant mortality trend appears 
to be due to the combination of two factors, 
the change in the rate of decline of mortality 
from influenza and pneumonia and the slow- 
changing character of the trend for the peri- 
natal causes of mortality; that is, congenital 
malformations and certain diseases of early 
infancy. This may be depicted schematically 
(fig. 10). 

For purposes of simplification, it may be as- 
sumed that mortality among infants is due to 
two major factors, infectious diseases and peri- 
natal causes. Furthermore, it may be assumed 
that there is no change in the trend for the 
perinatal causes. Suppose that, at point A, 
bactericidal agents such as the sulfa drugs 
were introduced for therapeutic purposes. If 
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these drugs were 100 percent effective in the 
treatment of pneumonia, for example, and if 
all infants with pneumonia were treated with 
these drugs, the infant mortality rate would 
drop from A to B in 1 year. In subsequent 
years, the trend would continue in a straight 
line BC. However, the drugs do not com- 
pletely prevent deaths. Furthermore, not all 
the infant population with pneumonia comes 
under drug therapy. Therefore, the actual 
movement of mortality would follow the curve 
AD. At point D, a new therapeutic agent is 
introduced, say, penicillin. Assume that this 
agent is effective in preventing mortality from 
pneumonia and all other infectious diseases. If 
the drug were 100 percent effective and all in- 
fectious diseases were treated, the mortality 
rate should drop from D to F and a new trend, 
FG, would be established. However, not all 
the infants contracting infectious diseases are 
treated nor is the antibiotic 100 percent effec- 
tive. On the other hand, the sharp drop in 
mortality from D to E is indicative of the 
effectiveness of penicillin in reducing mortality. 
A new trend, EG, is established until infectious 
disease mortality reaches zero at point G. 
With the elimination of infectious diseases as 


Figure 10. Schematic diagram of course of in- 
fant mortality, assuming certain changes in 
mortality from infectious diseases and peri- 
natal cause mortality 
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causes of death, the infant mortality trend fol- 
lows the course of mortality from the perinatal 
causes, G to H, which is essentially flat. 

In the recorded data for total infant mor- 
tality, the declining trend prior to 1945 may 
be observed. There is a drop in mortality be- 
tween 1945 and 1946 followed by a continua- 
tion in the downward trend but at a smaller 
rate of decline. For all infants, this suggests 
that infectious disease mortality is approach- 
ing an asymptote. The rising trend of mor- 
tality from respiratory diseases other than 
influenza and pneumonia is a relatively small 
but contributing factor in slowing up the rate 
of decline in infectious disease mortality. The 
notion of any asymptote for infectious disease 
mortality as shown in the schematic diagram 
might be applicable here, but the evidence does 
not completely support this point of view. 
The infectious disease mortality rates for non- 
white infants started to level off at a much 
higher point than for the whites. Also, these 
rates declined at a much slower rate for non- 
whites than for whites immediately after the 
large decrease in 1946. For white infants, the 
relative reduction in infectious disease mortal- 
ity rate in 1946 was much greater than for 
nonwhites. However, the trend for white in- 
fants continued downward without interrup- 
tion until 1951 when the rates started to decline 
more slowly but not as slowly as those for non- 
white infants. The difference in pattern be- 
tween the trends for whites and nonwhites 
suggests possible differences in the method of 
treatment of infectious diseases or the extent 
of use of availabie therapeutic agents or pro- 
cedures. On the other hand, the consistency 
of the pattern of infant mortality trends 
internationally indicates a more basic problem 
which is not peculiar to the United States, 

Because the proportion of infectious disease 
mortality to total deaths is so different in the 
neonatal as compared with the postneonatal 
period, the pattern of trends is different. For 
infants in the neonatal period, deaths from 
infectious diseases constitute less than 10 per- 
cent of mortality from all causes in this group, 
and most of the deaths (74 percent) are due 
to the diseases of early infancy. Because the 
mortality trends of diseases of early infancy 
and congenital malformations are relatively 
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flat, the combined effect of these trends exerts 
considerable influence on the trend for all 
neonatal deaths. Therefore, the neonatal] mor- 
tality trend has practically leveled off. 

For infants in the postneonatal period, the 
infectious disease mortality still amounts to 
slightly less than half of all postneonatal 
deaths among white infants, and over 60 per- 
cent for nonwhites. For this group of infants, 
there is not the same solid floor provided by 
the congenital malformations and diseases of 
early infancy as in the case of the neonates. 

Therefore, the leveling-off effect of the infec- 
tious disease trend is not reinforced as much by 
the relatively flat trends of mortality from con- 
genital malformations and diseases of early 
infancy. 

The overall infant mortality trend is affected 
more by the pattern of neonatal mortality trend 
than by postneonatal death rates. For every 
three postneonatal deaths, there are now eight 
neonatal deaths. 

From the examination of these data, it would 
appear that no marked change downward in 
the infant mortality rate can be expected until 
the attack on influenza and pneumonia is 
altered. There is need for detailed epidemi- 
ological studies of the circumstances sur- 


rounding infant deaths from these infectious 
diseases to determine the possible causes of 
their failure to respond to therapy as might 
be expected. The factors surrounding deaths 
presently attributed to hyaline membrane dis- 
ease and other respiratory diseases appear 
worthwhile exploring. 

No substantial progress in reducing infant 
mortality will be made until there is a break- 
through in dealing with congenital malforma- 
tions and the diseases of early infancy, such 
as birth injuries, postnatal asphyxia, and pre- 
mature delivery of infants. The hard core of 
the problem has been relatively untouched. 

Although a relatively low infant mortality 
rate has been achieved, the number of infant 
deaths occurring annually in the United 
States is exceedingly high, due to the unprece- 
dented number of births since World War II. 
The total number of infant deaths in the 
United States in 1958 was 113,789, the largest 
number ever recorded in the history of the 
country. The infant mortality problem of to- 
day does not appear to be one which can be 
viewed with complacency. 

REFERENCE 
(1) Dauer, C. C.: Septicemia. Epidemiological notes. 
Pub. Health Rep. 74: 354, April 1959. 


Community Survey of Polio Vaccinated Urged 


Supplies of unused polio vaccine total 26.4 
million doses, although more than 90 million 
Americans still need to be vaccinated, accord- 
ing to Dr. Leroy E. Burney, Surgeon General 
of the Public Health Service. ; 

For the past 4 years, he pointed out, there 
has been a surplus of vaccine in the spring 
and winter followed by a shortage in the 
summer when the rise of poliomyelitis cases 
reminds people they should get vaccinated. 
The problem can be solved only if the follow- 
ing facts are stressed: 

¢ The vaccine is most effective if used be- 
fore poliomyelitis is prevalent. 

¢ The vaccine manufacturing process takes 
about 4 months; if demand for vaccine is low 
in the spring, supplies are likely to be low in 
the summer, since the spring supply may be 
outdated by then. 

¢ It is the third shot, due 7 months or more 
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after the first two that gives the greatest pro- 
tection. A fourth shot a year after the third 
adds even greater protection. 

Most poliomyelitis epidemics start in neigh- 
borhoods with concentrations of unvaccinated 
people. Infants and children under 5 years 
of age have accounted for almost half of all 
paralytic cases in the past 2 years, Dr. Burney 
said, yet about half of the children in these 
age groups still lack optimum protection 
against the disease. 

He urged leaders of local medical societies, 
health departments, and National Foundation 
chapters to carry out surveys in their commu- 
nities to find the unvaccinated and persuade 
them to be vaccinated promptly. Surveys can 
be completed within a “few days through use 
of a system developed by the Public Health 
Service, which will be provided to interested 
communities. 
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Radiation Exposure 


These comments were offered by Secretary of 
Health, Education, and Welfare Arthur S. Flem- 
ming in response to questions at his news confer- 
ence of February 25, 1960. 


The February 19, 1960, issue of Science contains 
a report of the Ad Hoc Committee of the National 
Committee on Radiation Protection and Measure- 
ments and a covering note by the chairman, Dr. 
Lauriston S. Taylor. The Ad Hoc Committee re- 
port contains no specific numerical recommenda- 
tions on maximum permissible limits. It does, how- 
ever, indicate that such limits should be based on 
factors above natural background radiation, rather 
than factors below levels at which demonstrable 
injury has occurred. 

The covering note by Dr. Taylor states that the 
National Committee on Radiation Protection rec- 
ommends the interim use of the levels recommended 
by the International Committee on Radiation Pro- 
tection until the NCRP has completed its study of 
the recommendations of its subcommittee I. The 
number for strontium 90 would be 33 micromicro- 
curies per liter. 

It should be emphasized that the so-called per- 
missible limits are only calculated estimates. They 
will continue to be subject to change one way or 
another as more and better scientific data are de- 
veloped about radioactive elements and their effect 
on the human body. 

There has been for some time considerable dis- 
cussion related to possible lowering of the recom- 
mended levels for some elements, such as strontium 
90. Further consideration should continue to be 
given to the amount of strontium 90 which is dis- 
tributed and retained in the body. A great deal 
more research is needed to provide data for a more 
accurate correlation between the amounts found in 
foodstuffs and their lodgment in the body. 

The levels recommended by the NCRP represent 
thus far the most informed scientific opinion avail- 
able to us. Pending recommendations to the Pres- 
ident by the Federal Radiation Council and the 
President’s action on these recommendations, the 
Department of Health, Education, and Welfare will 
continue, as in the past, to relate levels of strontium 
90 in milk, water, and food to the values recom: 
mended by the NCRP as permissible for lifetime 


406 


exposure. This means that for the time being, the 
Department will use a factor of 33 micromicrocuries 
per liter for strontium 90 rather than the earlier 
factor of 80 micromicrocuries per liter. 

The Department of Health, Education, and Wel- 
fare has never indicated that exposures below these 
benchmark levels were absolutely safe. At the same 
time, we have pointed out that the recommended 
levels relate to exposure over an entire lifetime and 
may be exceeded by varying amounts and for vary- 
ing periods without causing appreciable harm to 
the individual. Measurements of radiation levels 
in air, water, milk, and food in various parts of 
the country are useful primarily as indicators of 
the scope and nature of health problems which may 
be developing for specific population groups and 
as guides for corrective action. 

It should be noted that the highest count for 
radiation in the milk sampling network was 37.3 
micromicrocuries per liter at St. Louis in April 
1959. The highest annual average was 21.1 micro- 
microcuries per liter at St. Louis for the year end- 
ing October 1959. 


Ep. Note: The report of the Ad Hoc Committee 
of the National Committee on Radiation Protection 
and Measurements contains these statements in the 


conclusions: 

“The committee believes that present evidence is 
not sufficient to establish the dose-response curve 
for somatic effects at low doses. In the absence of 
such information, the committee has chosen to make 
the cautious assumption that there is a proportional 
relation between dose and effect and that the effect 
is independent of dose rate or dose fractionation. 

“On this, or any other nonthreshold assumption, 
it follows that even the smallest dose is associated 
with some risk. Under these circumstances, the 
exposure of the population to any increase in radia- 
tion should not occur unless there is reason to 
expect some compensatory benefits.” 

The report proceeds then to say: 

“We believe that the population permissible so- 
matic dose from manmade radiations, excluding 
medical and dental sources, should not be larger 
than that due to natural background radiation, with- 
out a careful examination of the reasons for, and 
the expected benefits to society from a larger dose.” 
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Infant Mortality in Pennsylvania, 1954-58 


JOHN H. VINYARD, Jr., M.P.H. 


NE of the most striking changes in health 

statistics in Pennsylvania and the United 
States can be seen in the infant mortality fig- 
ures recorded during the last half century. An 
examination of these data indicates that the 
infant death rate in Pennsylvania has been re- 
duced from 145.8 per 1,000 live births during 
the period 1906-09 to less than 25 infant deaths 
per 1,000 live births during the period 1954-58. 
A comparable reduction is observable in na- 
tional statistics: 95.7 during 1915-19 to less 
than 27 during 1954-58. 

Table 1 indicates infant death rates for Penn- 
sylvania, 1906-58, and the expanding birth 
registration area of the United States, 1915-58. 
Sharp decreases from period to period occurred 
in Pennsylvania from 1906 to the late forties 
and early fifties, but the rate has essentially 
stabilized since 1953. The period of rapid de- 
cline for the United States ended in the mid- 
forties although the trend remained downward 
until 1953. The United States rate for each 
year since 1953 shows very little variation. 

Stabilization of the infant death rate at this 
level is of great concern to the medical profes- 
sion, since further reduction in mortality dur- 
ing the first year of life is possible. However, 
from a statistical point of view, if stabilization 
of the infant death rate has occurred, it is 
meaningful and is of interest to determine 
whether an annual change in the rate (either 
upward or downward) is statistically signifi- 
cant or whether the change is within the in- 
herent variability of a stable rate. Identifica- 
tion of the components of the change in rate is 





Mr. Vinyard is chief, statistical methods section, di- 
vision of statistics and records, Pennsylvania De- 
partment of Health, Harrisburg. 
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equally important for planning purposes, re- 
gardless of the presence or absence of statistical 
significance. 


White and Nonwhite Mortality 


Levels of infant mortality are significantly 
affected by sex, race, and age at death. These 
differentials are apparent in table 2. Approxi- 
mately 42 percent of the total infant mortality 
occurs within 1 day of birth, 68 percent in less 
than a week, and 77 percent before 4 weeks of 
life are completed. Male mortality is about 
one-third greater than female mortality for 
both races and at each age level, and nonwhite 
mortality is about twice as great as white 
mortality for each sex and at each age level. 
Even though the mortality differentials by sex 
and age are large, these factors do not ordi- 
narily contribute significantly to changes in the 
total rate because their proportional effect on 
total mortality remains essentially stable. 

The greatest differential in mortality is be- 
tween the white and nonwhite components, and 
this differential can influence the total mortality 
rate without any change in the race-specific 
rates. For example, in 1957 the crude infant 
death rate was 24.5, the white rate was 22.3, 
and the nonwhite rate was 44.7; the rates being 
based on 254,997 live births, of which 229,793 
were white and 25,204 nonwhite. Had the 1957 
race-specific rates (22.3 and 44.7) remained 
constant and been applied to the 1958 birth co- 
hort (white, 224,043 and nonwhite, 25,767), 
there would have been 4,996 white infant deaths 
and 1,152 nonwhite infant deaths. The total 
infant mortality fate would then be (6,148/ 
249,810) X 1,000, or a rate of 24.6 per 1,000 
live births. While this is a minimal change in 
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Table 1. 






Infant death rates and percentage change in rate: Pennsylvania, 1906—58 and the 
expanding birth registration area of the United States, 1915-58 
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2 Average rate shown for period. 
3 Provisional. 


Table 2. 





1 Minus sign means percentage increase over previous period. 


Nore: Rates shown for Pennsylvania prior to 1940 are based on live births and infant deaths occurring in 
Pennsylvania; after 1939 the rates shown are based on resident data. 


Sources: National Office of Vital Statistics, Public Health Service, and for Pennsylvania data in all tables, 
statistical methods section, division of statistics and records, Pennsylvania Department of Health. 


Infant death rates per 1,000 live births of Pennsylvania residents, by age at death, sex, 
and race, averages 1954-57 and 1954-58 
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the total rate, it is a result of an increase in the 
proportion of nonwhite live births from 9.9 to 
10.3 percent of total live births and not the re- 
sult of any change in either the white or non- 
white rate. 

Conversely, changes may occur in both the 
white and nonwhite rate with no discernible 
change in the total rate. The white infant death 
rate in 1957 was 22.3, or slightly lower than the 


1956 white rate of 22.6, while the nonwhite rate 
in 1957 was 44.7, an increase over the 1956 rate 
of 42.1. A 0.3 per 1,000 decrease in the white 
rate counterbalanced a 2.6 per 1,000 increase in 
the nonwhite rate; the overall crude infant mor- 
tality rate was 24.5 for both 1956 and 1957. Be- 
cause of the mortality differentials between sex, 
race, and age, and their individual impact on 
the total infant death rate, no meaningful ap- 






























































Table 3. Infant death rates per 1,000 live births of Pennsylvania residents by sex and race, 1954—58 
and averages 1954—57 and 1954-58 
| | | 
Sex and race | 1954 | 1955 1956 | 1957 | Average | 1958 | Average | pt 
| | | | 1954-57 | | 1954-58 | 
| | | 
Under 1 year 
aS ee ee eT aae  e 24.9 24. 6 24.5 24. 5 24. 6 25. 5 24.8| 0.01 
“aaa Seana 28.4/ 28.0/ 282] 27.1] 27.9] 29.1 28.2/ .02 
OS EEL LORE | 231 eel See) M7 i msi 6 2.3) <2 
ene RRA aA: mii @ti 2s 22) Bi 281 ay) lj. 
Rr __| 264] 260] 263] 246] 25.8] 261 25.91 .57 
SEER ee rere eee ae 19. 7 19. 1 18. 8 19. 8 19. 3 19. 2 19. 3 . 81 
ERT AAT: 8: 43.5 43. 1 42. 1 44.7| 43.3 48.9 | 44.5 . 0004 
esc cca ce anaes 49.8] 47.1 46.6 | 49.9] 48.3 55.2| 49.8] .002 
ie eS ee ee 37.0| 39.0] 37.4] 393] 382] 425] 391 . 03 
| 
Under 4 weeks 
Rn Pee ere 19.1| 192] 188| 188] 190| 197{ 191] .05 
LS ee os ees Sees ee 21.9 22. 1 21.6 20. 9 21.6 22. 5 21. 8 | . 05 
POMelGs.. onion on Sa OnE aes 16. 1 16. 0 15.9 16. 5 16. 1 16. 8 16. 3 | . 09 
White.........< Se om ee 17.9 tet 17.4 17. 2 1% 5 1 ae LG | . 52 
ST SE ee epee eee irene ee ene me 20. 6 20. 6 20. 1 1 20. 1 20. 3 20. 1 | . 67 
PeMmale. 2... Le Sees 15. 1 14. 6 14. 6 15. 1 14.8 14.9 14.9 . 81 
NG@UWHME = = sanccecceaacceteuenees 31. 2 33. 4 31.8 33. 2 32. 4 37.3 33. 5 . 0004 
UA 2s hk eo are ste 36. 0 37. 0 35. 6 37.0 36. 4 41.4 37.5 me 
GRC). hare et eee eae ee 26. 3 29. 8 27.9 29. 3 28. 4 33. 2 29.4; .004 
| 
Under 1 day 
| | 
ae newcastle 10. 0 10. 4 10. 3 10. 3 10. 3 10.5 10.3 | .38 
ARO ee a oo A ens Ee ee 11, 2 i a 11.9 te | 1} es 12. 0 16) 6.36 
Female____- eiuteneaseeiedial 8.8 9.0 871 9.5 9.0 8. 9 9.0| .74 
WER Oi eee 9. 3 9.5 9. 4 9.3 9. 4 9. 2 9.3 . 38 
i ee ee eh: ae es 10. 3 10. 7 10. 8 9. 9 10. 4 10. 6 10. 5 . 55 
remaie......... sais mies ed ree 8. 2 8. 2 7.9 8. 6 8. 2 7.8 8. 1 .19 
PTL T° Stl ge ar i Rae See eee Re ENE 17.4 19.3 18. 7 19. 9 18.9 21. 2 19. 4 . 02 
I i ds ih ects wise meets 20. 2 21. 6 21.8 22. 3 21.5 23. 9 22. 0 . 10 
Loa | ae eee Sarasa? 14. 5 16. 9 15. 5 17. 4 16. 1 18. 5 16. 6 . 06 


























1 P=the probability that a difference as great as or greater than the observed difference between the 1958 rate 
and the 1954-57 average rate could occur due to chance alone. The test used was: 


difference  — pi— 2 where 7; 
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1958 rate 

1954-57 average rate . 

1954-58 average rate 

1-p 

number of live births during 1958 
number of live births during 1954-57 
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praisal of the 1958 infant death rate in relation 
to previous years can be made without an ex- 
amination of the component parts of the rate on 
a sex, race, and age-specific basis. 

In table 3 infant death rates by sex and race 
for each year 1954-58 and the average rates for 
the 4-year period 1954-57 and the 5-year period 
1954-58 are indicated. A test of the significance 
of the difference between the 1958 rate and 1954— 
57 average rate was made for each sex-race class. 

In the table, ? is the probability that a differ- 
ence as great as or greater than the observed 
difference between the 1958 rate and the 1954-57 
average rate could occur due to chance alone. If 
P = 0.05 or any smaller value is established as 
significant, as is conventional, the differences in 
the white rates of the magnitude observed could 
occur very frequently due to chance alone, while 
the nonwhite differences are large enough to be 
statistically significant. That is, it is very un- 
likely that 1958 nonwhite mortality is consistent 
with the 1954-57 nonwhite mortality level. 

Comparable data for neonatal death rates (in- 
fants under 4 weeks) show similar results (table 
3). The 1958 rates for white infants are not 
significantly different from the 1954-57 average, 
and the nonwhite rates differ significantly. 

In natal day mortality, differences in the 
white rates again are not significant (table 3). 
The nonwhite differences are either significant 
or approach significance. However the prob- 
abilities shown indicate that these changes are 
considerably more likely to be due to inherent 








variability than were the 1958 nonwhite rates at 
other age levels. 

Table 4 indicates mortality rates of infants 
living less than 1 week. The differences tested 
in this table are between the 1958 rate and the 
average rate for 1956-57, because data for 1954 
and 1955 were not classified to define infants liv- 
ing less than 1 week. The significance of the 
change in the nonwhite rates is comparable to 
that found for total nonwhite infant mortality 
and for nonwhite neonatal mortality. The dif- 
ference in white rates is not significant, but the 
probability that differences of this magnitude 
are due to chance alone is much less than was 
found for white infant and white neonatal 
mortality. 

These findings indicate that death rates of 
white infants (at each age level) for 1958 are 
not significantly higher than the average white 
mortality observed during the previous 4 years. 
Mortality of white infants for the 5-year period 
1954-58 has been strikingly consistent, and it 
may be said that the white infant mortality rate 
has stabilized at a level of approximately 22.7 
per 1,000 white live births. (This, of course, 
does not obviate further reduction of the rate by 
the application of the full potential of medical 
and health facilities. ) 


Area and Cause of Death 


The 1958 nonwhite infant death rates (at each 
age level) were found to be significantly greater 


Table 4. Death rates of infants living less than 1 week per 1,000 live births of Pennsylvania residents, 
by sex and race, 1956-58, and averages 1956-57 and 1956-58 


Sex and race 1956 
| 
Total a | 16. 7 
Male_- : 19. 3 | 
Female 14. 0 
White | 15.5 | 
Male 18.0 | 


Female_ 12. 





Nonwhite-_- Z 28. 1 
Male_. 31. 5 | 
Female____ 24. 5 | 


| 








1957 | Average 1958 | Average | Ps 
| 1956-57 | | 1956-58 
16. 7 | 16. 7 | 17.6 | 17.0! 0.004 
18. 5 | 18. 9 | 20. 2 19.3 - 006 
14.7 14 3 | 14.9 | 14. 5 | 15 
| | 
15.2 15. 4 | 15. 8 | 15.5 | 21 
16. 9 17.5 18. 2 | 17.7 | M 
13.1 13. 2 | 2 | - 82 








29.6| 289) 33.8 30. 5 . 0001 
33. 0 32.3/ 38.0 34. 2 004 
26.1) 253) 20.5 26.8/  .02 





1 P=the probability that a difference as great as or greater than the observed differences between the 1958 rate 


and the 1956-57 average rate could occur due to chance alone. 


of the observed difference. 
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See table 3 for formula used to test significance 
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Table 5. Nonwhite infant death rates per 1,000 live births by age among residents of Philadelphia 
and _— Counties and the rest of the State, 1954-58, and averages 1954-57 and 1954-58 





Age at death and area 1954 | 1955 


Under 1 year: 


Philadelphia _ - | 46.9 | 45. 6 
Allegheny | 2a4)] 382 
Rest of State 39.0 | 35.3 
Under 4 weeks: 
Philadelphia 30:4 | d0c2 
Allegheny 29.2} 32.6 
Rest of State 25.8 | 25.9 
Under 1 day: 
Philadelphia 18. 3 | 20. 6 
Allegheny L528) | 20. 9 
Rest of State 16.0 | 14, 1 





| | 
| 





1956 | 1957 | Average| 1958 | Average | Pt 

| 1954-57 | | 1954-58 | 

| eel | Bae eek 

| | | | 
42.5| 47.0] 45.4 | 51.7] 468] 0.001 
44.8| 42.9 40.7| 45.8 41.8] .16 
39.1) 38.1 37.9 | 42.9 39.0} .08 

| | | | 
33.1 |} 34.9 34.5} 40.4| 35.7 | . 001 
a32\| 23 32.0! 352] 327] .33 
26. 8 2a. 4. | 26. 7 29. 9 | 27.4 .19 
19. 6 | 21.1 20. 0 | 23.2} 207| .01 
20.3/ 19.4 oii met «Ie . 94 
15.1] 163] 154{ 17.1 a 15.8) .36 





1 P=the probability that a difference as great as or greater than the observed difference between the 1958 rate 


and the 1954-57 average rate could occur due to chance 


of the observed difference. 


than the nonwhite mortality levels during the 
previous 4 years. The State nonwhite mortal- 
ity rate is determined to a large degree by mor- 
tality levels in two counties. Approximately 
63 percent of the nonwhite births each year are 
to residents of Philadelphia and approximately 
15 percent to Allegheny residents. The re- 
maining 22 percent of nonwhite births occur in 
such small numbers when allocated to specific 
county of residence that analysis by individual 
county is not feasible. ‘Table 5 indicates non- 
white infant, neonatal, and natal day mortality 
for Philadelphia and Allegheny Counties and 
the rest of the State for the period 1954-58. 
When the 1958 rates are compared with the 
1954-57 mortality level, only the differences 
observed for Philadelphia are significant at 
each age level. 

A detailed analysis of rates by county has 
not been attempted (other than that shown for 
Philadelphia and Allegheny) because the fre- 
quencies in most counties are so small that quite 
wide variation in annual rates can occur with- 
out being statistically significant. The infant 
death rate for the 45 nonmetropolitan counties 
was the same in 1957 and 1958 (table 6). 
Births in these counties are predominantly 
white and are only 22 percent of the State total. 
The 1958 rate for the 22 metropolitan counties is 
greater than the 1957 rate (26.0 and 24.8) ; how- 
ever, several of the standard metropolitan areas 
show decreases in 1958. 

When infant mortality by cause of death is 
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alone. See table 3 for formula used to test significance 


examined, it is found that the only noticeable 
change during the period occurs in 1958. This 
is a reduction in the number of deaths at- 
tributed to “other diseases of the lung and 
pleural cavity” and a corresponding increase in 
the number of deaths classified as “ill-defined 
diseases of early infancy.” This is an artificial 
change due te a 1958 revision in the rules for 
coding causes of death under the provisions of 


Table 6. Infant death rate per 1,000 live births 
of residents of standard metropolitan areas of 
Pennsylvania, 1957 and 1958 


Area 1957 | 1958 
State total _| 24.5 25. 5 
Nonmetropolitan counties (45) _- 23. 4 23. 4 
Metropolitan counties (22) _- | 2481 26.0 
Allentown-Bethlehem-Easton (Le- | 
high and Northampton Counties) -) 20. 5 22. 8 
Altoona (Blair County) _- 22.8 29. 4 
Erie (Erie County) - 23. 4 29. 1 
Harrisburg (Ds wuphin and Cumber- | 
land Counties) ____ 215 25. 6 
Johnstown (Cambria and Somerset 
COUNINIOR = = ee sae 2 28. 6 23. 8 
Laneaster (Lane aster C ounty) __- 23. 4 18. 8 


Philadelphia (Bucks, Chester, Dela- 

ware, Montgomery , and Phila- 

delphia Counties) - - -- ae 27. 0 30. 0 
Pittsburgh (: Allegheny, - Beaver, 

Washington, and Westmoreland | 


600) zk 22.8 22. 6 
Reading (Berks ( ‘ounty) _- Sot dt ee 22.4 
Seranton (Lackawanna C ounty) - 2m. o 23. 6 
Wilkes-Barre and Hazleton (Luzerne | 

County)...........-.- Meciudal SB 247 
York: (York County)-.........- 22. 1 22.3 
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the seventh revision of the International Statis- 
tical Classification of Diseases, Injuries, and 
Causes of Deaths. During 1954-57, deaths of 
infants from “hyaline membrane” were coded 
to “other diseases of the lung and pleural cav- 
ity,” while in 1958 these deaths were assigned 
to “ill-defined diseases of early infancy.” 

The effect of this revision in coding instruc- 
tions may be seen in the following table. 


Number of infant deaths 


1958 1957 1956 1955 1954 


Cause 
Other diseases of the lung 
and pleural cavity (code 
iy 4) oe : 13 126 114 105 80 
Ill-defined diseases of 
early infancy (code 
773). .. 442 210 225 221 218 


Other factors which affect infant mortality 
such as birth weight, birth order, and age of 
mother have not been analyzed in detail as have 
sex, race, and age at death. However it has 
been observed during this period that there has 
not been any material change in the propor- 
tional distribution of birth weights, birth or- 
ders, and ages of mother in the total birth popu- 
lation. The increase in the nonwhite death 
rate may very well be due to changes in the non- 
white birth population that are not apparent 
in the total population. Further study of the 
effect of birth weight, birth order, and age of 
mother, especially in the nonwhite segment, will 
be conducted when the 1959 data are available. 

All of the rates shown are based on births 


and deaths occurring in the same year. It is 


unlikely that computation of these rates on a 


Performance Standards for Health Agencies 


Minimum standards of performance for local health departments will 





cohort basis would affect the findings of this 
study because the number of white births each 
year has been fairly constant and the number of 
nonwhite births has increased only slightly 
each year. Under these conditions the relative 
difference in rate from year to year is much the 
same for each race group using either method of 
computation. 


Summary 


An investigation of infant mortality in Penn- 
sylvania at several age levels (under 1 day, un- 
der 1 week, under 4 weeks, under 1 year) during 
1954-58 indicates that the white mortality rate 
has essentially stabilized and that the 1958 rate 
falls within the expected range of inherent vari- 
ability associated with the average of the 1954- 
57 mortality level. 

The difference between the 1958 nonwhite 
infant mortality and the 1954-57 average rate 
at each age level was found to be statistically 
significant ; that is, it is highly unlikely that dif- 
ferences this great could occur due to chance 
alone. While the nonwhite rates 
throughout the State, only in Philadelphia 
County were the 1958 rates found to be signif- 


increased 


ad 


icantly greater than the 1954-57 averages. 

Infant mortality during 1958 in the standard 
metropolitan areas of the State increased 
slightly over the 1957 rate, while mortality in 
the nonmetropolitan counties was the same in 
both 1957 and 1958. 

No real change in mortality from specific 
causes of death can be identified. 






be put into effect by the Public Health Council of the New Jersey Depart- 
ment of Health on April 1, 1961. The council had previously prepared a 
list of recognized activities for health departments, recommended by a 


committee of local health officers in 1957. 


The same committee drafted 


the minimum standards of performance. Its recommendations were adapted 


with refinements after a public hearing. 


New Jersey Department of Health. 


Copies are available from the 


A summary of the activities of the New Jersey Department of Health 


appears in its annual report, dated March 1, 1960. 
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Some Ramifications of Air Contamination 


JOHN H. LUDWIG, Sc.D. 


Hk PUBLIC EFFECT of air pollution, 

from the standpoint of general commu- 
nity interest and normal governmental regula- 
tory procedures for the country as a whole, is 
probably the latest area to be added to the list 
of environmental influences of direct concern 
to man. No longer do we accept that the 
world’s air resources are unlimited. In a very 
short period of time we have been brought face 
to face with a problem which can under proper 
result directly in im- 
pairment of health and even death. However, 
disregarding these spectacular occurrences, the 
problem is day by day becoming of increasing 
importance to the community, in that air pol- 
lution more and more is making its impact on 
the everyday living of man by its direct. mani- 
festations—eye irritation, visibility reduction, 
and plant damage, to name a few. More im- 
portantly, it poses the broader question of the 
long-term effects on health and causes one to 
ponder the future course of the battle between 
man’s quest, for a higher standard of living for 
increasing numbers of people and the garbage 
they produce. Let us take a brief look at some 
of the problems we have with us today, with 





conditions—or improper 


some indication of the work cut out for us in 
the immediate future. 

A statistical study of comparative mortality 
of 102 causes of death in 163 metropolitan areas 
in the United States has failed to establish a 





Dr. Ludwig serves as assistant chief of Air Pollu- 
tion Engineering Research at the Robert A. Taft 
Sanitary Engineering Center, Public Health Service. 
The article represents the essence of a paper deliv- 
ered before the 47th National Safety Congress and 
Exposition on October 20, 1959, in Chicago. 
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disease entity for which air pollution could | 
cited as the sole cause (7). However, this stud 
did suggest that air pollution in large indus 
trial and population centers contributes in par 
to the incidence of primary cancer of the 
trachea, bronchi, lungs, and esophagus. ‘The 
death rate from emphysema, nonoccupational 
tuberculosis, and arteriosclerotic heart disease 
also was considerably higher in metropolitan 
than in rural areas, but a causal relationship be- 
tween community air pollution and these dis- 
eases has not been established. 

Even so, there is still room for speculation 
along several lines. Repeated exposure to rela- 
tively low levels of air pollution may have a 





‘ausal relation to the development of chronic 
degenerative diseases; the presence of well- 
known chemical carcinogens such as_benzo- 
pyrene has been demonstrated in urban com- 
munity air; extracts of particulate material 
obtained from a number of cities have produced 
skin cancer in mice; the irritant nature of air 
pollution may contribute to the development of 
‘ancer by inhibiting the body defense mecha- 
nism which normally would remove carcinogen- 
laden particulate matter from the lungs and 
respiratory tract; air pollution, as well as 
smoking, may be a contributing factor to the 
increasing incidence of lung cancer; in Great 
Britain there is a specific disease entity, chronic 
bronchitis, which seems specifically related to 
air pollution; certain pulmonary or cardio- 
respiratory diseases may be aggravated by in- 
terference with gas diffusion across the respira- 
tory membranes during peak urban air pollu- 
tion; certain air pollutants may combine with 
body proteins to form allergenic substances and 
lead to sensitization and allergic response; and 
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finally, there may be more than irritation of the — clock and over the years. It behooves us 
eyes, nasal passages, and the respiratory tract to continue our efforts to seek and find the 
associated with “Los Angeles type” smog, even relationship of community air pollution to | 
though overall mortality rates in urbanized health, and until that time to take all reasonable 
areas in California do not differ significantly measures to control pollutants in all of their 
from the rate in rural areas of that State. forms and to the greatest extent economically 
This thumbnail report of the effects of air feasible. Our desire for a higher standard of 
pollution on health is hardly detailed enough living resulting in increased industrialization 
to really assess the problem. What it does and larger populations concentrated into urban 
serve is to point out that the effects of air complexes all adds up to larger quantities of air 
contaminants are subtle and hidden, evidently garbage going into the same atmosphere which 
seeking out first those whose resistance to is limited in its capacity by relatively unchang- 
stress is minimal—the very old, the chroni- ing topographical and meteorological condi- 
cally ill, and the young, exposed around-the- tions; only by reducing the quantity per con- 


Figure 1. Cumulative frequency distribution of suspended particulate matter for all stations of the 
National Air Sampling Network, 1953-57 
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tributor in direct relation to the increase in the 
total contribution can we expect to hold our 
own. 

Next, consider the effects of particulate mate- 
rial in the atmosphere, and its effects on the 
community. In relation to our previous dis- 
cussion on health, there are convincing labora- 
tory data on animal studies which suggest that 
the physiological effects of irritant vapors are 
potentiated in the presence of aerosols. It has 
been proposed that the effects of air pollution 
disaster episodes were the result of the syner- 
gistic action of two or more atmospheric con- 
taminants, one of which may well have been 
particulates. 

The quantity of dirt contained in the at- 
mosphere is expressed in terms of the sum of 
suspended material and that which settles out 
on a plane surface as settleable dust. Measure- 
ments made by the Public Health Service's 
National Air Sampling Network, comprising 
some 265 stations located throughout the Na- 
tion, indicate an alarming difference between 
the cleanliness of air over our cities, expressed 
in terms of suspended particulates, as compared 
with the rural areas. The latter in a broad 
sense might be considered the “background” 
level. The National Air Sampling Network 
collects suspended particulate matter by use of 
a High-vol sampler, wherein 70,000 cubic feet 
or so of air are sampled over a 24-hour period. 
Particulates varying in size from well below a 
micron to approximately 100 microns are re- 
tained on a glass fiber filter. 

The results of sampling over the period 
1953-57 (fig. 1) indicate a geometric mean 
particulate concentration over urban areas of 
136 micrograms per cubic meter as compared 
with 33 for nonurban areas, or roughly four 
times as great (2). Since the distribution of 
samples is the same—that is, the standard geo- 
metric deviations are about equal as shown by 
the parallelism of the two plots, we can deduct 
the latter from the former and come up with 
a plot of “urban minus nonurban,” which dif- 
ference may then be considered as the contribu- 
tion of urban living to pollution of the air— 
roughly 100 micrograms per cubic meter. In 
terms of the air we breathe, amounting to about 
200,000 cubic feet of air yearly, the intake of 
dirt into our lungs attributable to urbanization 
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comes to.about a half a gram per year, not an 
imposing quantity at first glance, but quite 
significant in terms of numbers of particles, 
surface area, penetration into the respiratory 
system, and chemical content. 

Further analysis of these data (3) indicates 
that dirtiness and population size are related 
(fig. 2). Even the dirtiest of nonurban sites is 
much cleaner than the suburban or urban site 
categories. The 117 cities in the “less than 
700,000 population” category are dirtier than 
their own suburbs, and cleaner than the 11 cities 
with more than this population. Coastal sites 
show a markedly different distribution of par- 
ticulate matter attributable to a constant base 
of salt from sea sprays. 

In terms of settleable dust, sampling over the 
years from several large cities shows the impact 
of control measures, but the curves level off in- 
dicating the limits imposed by the practicabil- 
ity and economics of further removal (fig. 3). 
Nonetheless, even for a relatively clean atmos- 
phere with an average of 50 tons of dust per 
square mile per month, this amounts to about 5 
pounds per year on a 9-foot by 12-foot rug, if 
we care for a comparison in terms of the house- 
wife who is most aware of the annoyances con- 
nected with such dustfall. 

Concerning the detailed analyses of sus- 
pended particulate matter collected by the Na- 
tional Air Sampling Network, a comparison of 
ratios of the organic fraction to the total par- 
ticulate collected has been made. The ratio is 
essentially constant for all categories of sta- 
tions and equal to about 7 percent of the total 
particulate. The following tabulation indi- 
cates a further breakdown of the organic frac- 
tion in terms of the well-known carcinogen, 
benzo [a] pyrene, for nine American cities in 
November 1958 (4). 


ug. BaP/gram pg. BaP/1,000 


of m.* of 

City particulate air 
| i Se Ce SS ep ee RT 5.1 1.9 
PRE eos she aoe ad era 30. 0 3.2 
ha See ie reg ote 32. 0 2.9 
Ee a a eh ee a oe 29. 0 7.0 
De ae Sa ale 54. 0 7.6 
| | ad enone ees eae Rake Oe vee aR Crt Ae, 70.0 10.3 
es a a ee a 98. O 14. 4 
BE eed a eee eae er ee 102. 0 19. 6 
he ch th es a a a 106. 0 29. 9 
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Figure 2. Cumulative frequency distribution of suspended particulate matter by population and 
geographic categories 
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Plots of the spectra of chromatographic 
fractions from a large number of air particulate 
samples indicate that the concentration of 
benzo[a]pyrene denotes an increase in the con- 
centration of other well-known polynuclear 
hydrocarbons including the possibility of other 
polynuclear carcinogens (fig. 4). The peaks at 
377, 379, and 382 millimicrons indicate the pres- 
ence of benzo[a]pyrene, at 401, benzo[k]fluor- 
anthene, at 434, perylene, and at 330, benzo[a |- 
pyrene. 

The significance of these data on suspended 
particulates and settleable dust lies not only in 
the quantitative amounts and the influence of 
urbanization and associated industrialization 
but in the trends which are indicated. Cer- 
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tainly we expect an increase in urbanization, 
now estimated to be in direct numbers equal to 
the Nation’s increase in population. This 
means more and larger cities with a direct. in- 
crease in the activities necessary to support 
these populations, both domestic and industrial. 
Added to this are the waste problems associated 
with increased per capita production that is in- 
herently coupled with improved standards of 
living. When these trends are viewed from the 
standpoint of removal efficiencies for particu- 
late control equipment, the result is even more 
significant. It is the residual which passes 
through contro] devices which must be reduced 
in direct proportion to the increase in total con- 
tribution if we are to even maintain the present 
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status, let alone effect additional cleanup beyond 
present levels. 

So far we have given attention only to par- 
ticulate pollutants in the air. Much less work 
has been done on general monitoring for gases 
and vapors on a national scale than for particu- 
lates; however, more intensive investigations 
have been made locally in connection with 
specific problems. Gaseous pollution problems 
have invariably been associated with combus- 
tion processes: the generation of power, basic 
metals production, industrial processing, waste 
disposal, or the operation of family automobiles 
and house heating. All of us are contributors 
in direct relation to the type and quantity of 
fuels we use and the combustion efficiency of 
the equipment used. In this latter context we 
refer to total destruction of organic fuels to 
their basic combustion products—carbon diox- 
ide and water—not merely the recovery of the 
heating value of the fuel. 

Sulfur dioxide has long held the stage as a 


universal air pollutant. When one considers 
that coal, the major source of SO,, will con- 
tinue to be the major source of fuel in the world 
for some time to come and that vastly larger 
quantities will be consumed, the picture is not 
promising, especially in the light of general 
downgrading in the quality of coal. The trend 
toward conversion to gas as a fuel source, par- 
ticularly in the home, and the centralization of 
coal use for power development in large in- 
stallations, where combustion is efficient and 
control is most feasible, promises some improve- 
ment. The ultimate solution rests, however, 
with the development of an economical means 
for sulfur dioxide removal from flue gases. 
This is being worked on. 

The photochemistry of atmospheric reactions 
which take place among pollutants after their 
discharge to the atmosphere opens a whole new 
field for investigation. Hydrocarbons in gen- 
eral, and in particular the more reactive species, 
such as olefins, together with nitrogen oxides, 


Figure 3. The trend in atmospheric settleable dust loadings for four American cities 
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Figure 4. The _ ultraviolet-visible absorption 
spectra in pentane of some benzopyrene chro- 
matographic subfraction for five American 
cities 
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are at present the major suspects in the fight 
against “Los Angeles type” smog, with the role 
of sulfur dioxide and particulates still neither 
clearly indicted nor exonerated. The intensive 
endeavors of the past 10 years have increased 
immensely our store of knowledge of what is 
happening and how to measure it, but at the 
same time have broadened the vistas as to pos- 
sible offending precursor agents and their inter- 
actions. The concept of a universal photolyzed 





reaction product responsible for all effects—eye 
irritation, plant damage, and visibility reduc- 
tion, to name the major ones—is giving way to 


the notion that perhaps different products or 
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families of products are responsible for the 
various effects, and that these products may 
have various modes of formation depending on 
the vagaries of the precursors, accumulation re- 
sulting principally from meteorological condi- 
tions, and sunlight conditions. 

Next, what are some of the community effects 
of air pollutants which directly result in eco- 
nomic loss roughly estimated to be around $2 
billion or about $10 per capita annually ? These 
have been listed many times by many authors, 
and comprise the gamut from additional cost 
of soap in the home to depreciation of property 
values. To name a few we have the extra cost 
of such household expenses as more frequent 
laundering, cleaning, redecorating, and replace- 
ment of furniture, clothing, and other house- 
hold or personal materials; similar additional 
costs in commerce and industry, including more 
rapid deterioration of products and foodstuffs ; 
increased costs of structural maintenance re- 
flected in cleaning, painting, renovation, and 
replacement; reduction in life of various types 
of machinery due to both gaseous and particu- 
late pollutants; increased use of artificial light- 
ing due to reduction in light intensity; the 
necessity for increased use of air filtration 
equipment for protection of health or produc- 
tion of special equipment; increased expenses 
for navigational equipment at municipal air- 
ports due to increased visibility restriction by 
pollutants; additional medical expenses due to 
both increased irritation of the mucous mem- 
branes and accidents attributable to pollution ; 
and finally, as previously mentioned, the added 
cost of accelerated property deterioration. In- 
directly, communities, or the people who live 
in them, encompassing the major portion of the 
population, must bear the added expense of 
services or products required to offset the effects 
of air pollution. This would include such items 
as increased costs of agricultural products, both 
vegetable and animal, due to air pollution. 
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Environmental Radiation Studies 


The first two studies of a nationwide series aimed 
at determining the effects of environmental radia- 
tion on the health of large population groups have 
been initiated by the Public Health Service in co- 
operation with State and local health authorities. 
One study will involve residents of San Juan County, 
N. Mex. The second will focus on the St. Louis, 
Mo., region, beginning with the St. Louis milkshed. 

The locality for the San Juan study is one of 
the largest uranium producers in the country. 
Earlier studies have shown that radioactivity from 
radium in the surface water of the Animas River 
has been higher than that found in most areas in 
the United States. 

Effective steps have been taken recently to re- 
duce the amounts of radioactive waste discharged 
into the rivers of this locality. However, extensive 
data have already been obtained on radioactivity 
in this environment. Consequently, the area pre- 
sents an unusually good opportunity for further 
study to determine the amounts of radioactivity in 
the elements currently being taken in by people, 
the amounts of radioactivity they retain, the total 
“body burden,” and the effects upon their health. 

In the current project detailed medical and lab- 
oratory examinations will be given approximately 
100 families totaling about 400 individuals. Teams 
of Federal and State physicians, nurses, and tech- 
nicians will obtain complete medical histories of 
each individual in the cooperating families and 
determine a typical week’s diet. Exact duplicates 
of typical diets will be analyzed to determine the 
amount of radioactivity taken in. Body wastes and 
breath samples will be collected and analyzed to 
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determine the amount of radioactivity excreted. 

Exhaustive study will also be made of the vital 
statistics of the area. Some aspects of the project 
will require followup interviews, medical exam- 
inations, laboratory studies, and statistical analyses 
extending for several years. In the near future, 
this study will be applied to other areas along the 
Animas and San Juan Rivers. 

The St. Louis study seeks to determine the sig- 
nificance of previous findings concerning radiation 
levels in the area and, in its initial phase, whether 
previous strontium 90 findings obtain throughout 
the entire St. Louis milkshed, or only part of it. 
Though the levels of strontium 90 have been some- 
what higher in the St. Louis milkshed than else- 
where, average levels for St. Louis have been below 
those which the National Committee on Radiation 
Protection and Measurements considers permissible 
for lifetime exposure by the general population. 

A preliminary survey of dairy farms in the 
various milksheds serving St. Louis will consist of 
investigations of water supplies, sources of animal 
food, climate, farming and animal feeding prac- 
tices, and other variables that may be associated 
with different types and levels of radioactivity in 
milk... The final phase of the milkshed study will 
consist of field experiments to determine whether, 
if necessary, the radioactive content of milk can 
be reduced by modifications in dairy farming 
practices. 

Techniques developed in the St. Louis study will 
be applied to similar milkshed investigations being 
planned for several other major metropolitan areas 
in the United Statés. 
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Report of Ad Hoc Committee 


Planning Mental Health Facilities 


ECENT advances in methods of diagnosis, 
R treatment, and care of the mentally ill 
present a complexity of problems not only to 
psychiatrists but to planners of medical facili- 
ties as well. 

This fact was borne out in a report presented 
at the Washington conferences of both State 
Hill-Burton authorities and State mental 
health authorities called by Surgeon General 
Leroy E. Burney in January 1960. The re- 
port was an account of the activities of an ad 
hoc committee appointed last August by Dr. 
Burney. The committee’s objective was to plan 
an attempt to overcome a long-felt need for 
more adequate facilities for the mentally ill. 

Hill-Burton State authorities report that by 
far the Nation’s greatest need for hospital beds 
continues to be in mental hospitals, on the basis 
of currently accepted standards. A solution 
to this crucial bed shortage becomes even more 
compelling in view of the prediction by mental 
health authorities that one out of every 10 per- 
sons will spend some part of his life in a 
mental hospital, if current patterns of admis- 
sion to mental hospitals and current death rates 
remain constant. This means that about 17 
million persons now living in the United States 
will be hospitalized for mental illness at one 
time or another, unless new techniques of treat- 
ment and cure are developed. 

But the committee found that although the 
seriousness of the bed shortage is unquestion- 
able, the problem will not be resolved by simply 
meeting the need for hospital beds. Indeed, 
some facility planners even question whether 
any additional beds are required until the Na- 





Prepared by J. J. Ozog, chief of the State Plan and 
Plan Development Section, Division of Hospital and 
Medical Facilities, Public Health Service. 
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tion’s entire mental illness picture is thoroughly 
examined and reevaluated. They believe that 
broad-scale decisions should await the results of 
a study of the nature and availability of the 
physical facilities needed for a comprehensive 
program of treatment and care. Some authori- 
ties even question the formula of 5 beds per 
1,000 population, which is now used as a guide 
in determining the number of beds needed in 
mental hospitals. 

The committee pointed out that in view of 
new treatment methods, facility requirements 
may take on a completely new dimension. As 
an example, it was noted that many senile pa- 
tients might be transferred appropriately to 
nursing homes and the beds they now occupy 
could be used by the mentally ill in need of spe- 
cial hospital care. 

The current trend of general hospitals “to be- 
come more general” by providing care for the 
mentally disturbed was commended by the com- 
mittee. It was stated that this trend should be 
encouraged since a mentally ill patient when ad- 
mitted to the general hospital receives thera- 
peutic care at a time when such care is most 
important. Also, from the standpoint of social 
attitudes, many mentally disturbed patients 
would be less reluctant to enter a general hospi- 
tal than a mental institution. 

As of January 1960, Hill-Burton State agen- 
cies reported a total of 542,000 mental hospital 
beds throughout the Nation. This figure in- 
cludes beds in mental hospitals and in psychi- 
atric units of 10 or more beds in general or 
tuberculosis hospitals, but does not include beds 
in Veterans Administration hospitals, Public 
Health Service hospitals, and other Federal 
facilities. Of this number, some 92,000 beds, or 
17 percent, were designated as unsuitable by the 
State agencies. On the basis of a more inclu- 
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sive classification, mental health authorities 
have estimated that some 790,000 beds, approxi- 
mately one-half the beds in all hospitals in this 
country, are now occupied by mental patients. 
Despite this staggering overall total, the States 
report that, using the present formula of 5 beds 
per 1,000 population, an additional 421,000 beds 
for mental patients are required. 

State agencies have also emphasized that 
many of the existing facilities do not permit 
the use of modern techniques and improved 
treatment methods in mental care. 

Some of the complicating factors which con- 
front planners of mental health facilities were 
stated by the Surgeon General when he ap- 
pointed the ad hoc committee. 

“In the past,” Dr. Burney said, “emphasis 
was placed on providing large institutions for 
the care of the mentally ill. Treatment now 
being offered includes outpatient and emergency 
service through hospital clinics or mental health 
centers, increased use of general hospitals for 
the treatment of psychiatric patients, ‘halfway 
houses,’ and nursing homes.” 

The Surgeon General explained that an ade- 
quate program stresses continuity of care and 
requires a wide spectrum of services, both com- 
munity based and hospital oriented. 

“Tf social and family ties are not to be 
weakened, the patient should be treated as near 
home as possible, even if hospitalization is 
indicated,” Dr. Burney said. 

The report, which was read at both confer- 
ences, included the following proposed prin- 
ciples for use in developing statewide plans: 

¢ Facilities for the mentally ill, both as to 
location and type, should be programed and 
constructed in accordance with a comprehensive 
statewide plan which provides for a coordi- 
nated pattern of service. 

¢ Statewide planning for mental health 
should represent a joint effort by State and 
local, public and private agencies concerned 
with mental health. 

¢ In the interest of providing more effective 
service to more people, facilities should be de- 
signed and utilized to serve multiple needs, 
when this is consistent with sound treatment 
practice. 

¢ Construction design should be flexible, to 
permit future expansion or modification to 
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other uses, particularly in psychiatric units of 
general hospitals. 

¢ Treatment should be suited to the patient’s 
need and the patient should be referred to the 
facility most appropriate to his need. Greater 
emphasis should be placed on continuity and 
progressiveness of care. 

¢ Programs for mental health should place 
increasing emphasis on prevention, early rec- 
ognition, and early treatment of mental illness. 

¢ Construction of new facilities should be 
based upon the current concepts of treatment 
and expected future development. 

¢ Facilities for treatment should be located 
in terms of easy accessibility to the area of 
potential need. 

¢ Facilities should be used for the purpose 
for which programed and staffed, and at the 
highest levels of efficiency. 

¢ Higher priority should be given to a mental 
health facility which is a part of or closely 
affiliated to a general hospital or health center, 
and to a new facility rather than to a pro- 
posal for remodeling an existing facility. 

¢ Increased emphasis should be placed on re- 
habilitation of the mentally ill and preparation 
for complete return to home and society at the 
earliest feasible time. 

¢ Long-term custodial care in mental institu- 
tions should be prescribed only as indicated 
following application of intensive treatment 
techniques. 

¢ Provision of care and treatment to the 
senile aged, mentally retarded, and emotionally 
disturbed should be considered as a part of 
the State and local mental health program. 

The report was read by Dr. Bernard Bucove, 
director of health, Washington State Depart- 
ment of Health, at the meeting of hospital and 
medical facilities survey and _ construction 
(Hill-Burton) authorities on January 5, and 
by Dr. Harold L. McPheeters, commissioner of 
the Kentucky State Department of Mental 
Health, Louisville, at the mental health 
authorities’ meeting on January 6. 

In addition to Bucove and McPheeters, other 
committee members re : 

Dr. John J. Bourne, executive director, New 
York State Joint Hospital Survey and Plan- 
ning Commission, Albany; Dr. Dale C. Cam- 
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eron, director, division of medical services, Min- 
nesota State Department of Public Welfare, 
St. Paul; Dr. R. L. Cleere, director, Colorado 
State Department of Public Health, Denver. 

Dr. Terrell O. Carver, administrator, Idaho 
Department of Health, Boise; Dr. Hiram W. 
Davis, commissioner, Virginia State Depart- 
ment of Mental Hygiene and Hospitals, Rich- 
Herbert G. Fritz, chief, division of 
hospitals, Maryland State Department of 
Health, Baltimore; Dr. Stewart T. Ginsberg, 


mond; 


Fewer Resident Patients of 


The number of resident patients in public mental 
hospitals in the United States decreased during 
1959, for the fourth consecutive year, according to 
statistics from the National Institute of Mental 
Health, Public Health Service. 

At the end of the 1959 calendar year, there were 
542,721 patients in 277 hospitals, 2,142 fewer pa- 
tients than at the end of 1958. 
0.4 percent compares with a decrease of 0.7 per- 


This decrease of 


cent during 1958, 0.5 percent during 1957, and 
1.3 percent during 1956. 

While the decline each year has been slight, it 
reverses a decided upward trend that had _ pre- 
vailed through this century. Between the years 
1903 and 1951, the public mental hospital popula- 
tion quadrupled from 133,000 to 518,000. During 
the same period, the general population only 
doubled. The upward trend continued until 1956. 
Since then there has been a steady slight decline 
in the number of patients at the end of each year, 
even though the number of admissions during 
the year has continued to rise. Total admissions 
increased by 4.3 percent, 4.8 percent, 7.7 percent, 
and 6.5 percent in 1956, 1957, 1958, and 1959, 
respectively. 

During 1959, there were 167.607 discharges as 
compared with 156,352 in 1958, an increase of 
11,255 or 7.2 percent. In the three previous years. 
the number of discharges had increased by 11.8 
percent in 1956, 8.9 percent in 1957, and 7.7 per- 
cent in 1958. The percentage change in the number 
of deaths as compared with the previous years was 
8.6 percent in 1956, — 2.9 percent in 1957, 9.5 per- 
cent in 1958, and — 3.2 percent in 1959, 





commissioner, division of mental health, Indi- 
ana State Department of Health, Indianapolis. 

Dr. Jack C. Haldeman, chief, Division of 
Hospital and Medical Facilities, Public Health 
Service, Washington, D.C.; Dr. Robert T. 
Hewitt, chief, Hospital Consultant Services, 
Community Services Branch, National Institute 
of Mental Health, Bethesda, Md.; and Mrs. 
Louise Waagen Masters, director, division of 
hospital facilities, New Mexico Department of 
Public Health, Santa Fe. 


Public Mental Hospitals 


Commenting on the findings, Dr. Robert H. Felix, 
Director of the National Institute of Mental Health, 
pointed out that many factors are involved in these 
figures. It is unsafe to draw specific conclusions 
from them, he said, but they undoubtedly reflect 
a prevailing improvement in the care and treatment 
of the mentally ill both in and out of mental 
He attributed this 
part, to a basic change in the philosophy governing 


hospitals. improvement, in 
hospital administration and treatment in the past 
few years, and also in the public attitude toward 
mental illness. No longer is the hospital viewed 
as a custodial institution, he said. Its function is 
seen as rehabilitating the patient so that he can 
return to community living. Communities are as- 
suming more responsibility and are providing pre- 
ventive and rehabilitative services that help keep 
people out of mental hospitals. 

Dr. Felix also credited new and improved treat- 
ment methods, including the wide use of psycho- 
active drugs, to the increased use of psychiatric beds 
in general hospitals, and to outpatient psychiatric 
clinics and other community facilities such as nurs- 
ing homes, halfway houses, and sheltered work- 
shops. He noted that 20 years ago, there were only 
48 general hospitals treating psychiatric patients. 
Today there are some 500 with psychiatric units and 
many others that accept mentally ill persons for 
Altogether, 1,000 or more 
general hospitals accept mentally ill patients. There 


short-term treatment. 


are about 1,400 outpatient clinics offering psy- 


chiatric service within communities. 
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A preliminary summary of the results of cytological examinations on 
600,000 women indicates the efficacy of widespread use of cytology 
to detect cancer of various organs. 


Uterine Cytology 


RAYMOND F. KAISER, M.D., MARY M. BOUSER, R.N. 
SAMUEL C. INGRAHAM II, M.D., and ALBERT W. HILBERG, M.D. 


HE USE of exfoliative cytology to detect 

cancer of the uterus is now accepted in 
many areas of this country. Eight years ago, 
only a few thousand women were receiving an 
annual uterine cytology examination. Now it 
is estimated that each year more than 3 million 
women receive cervical cancer examinations 
using the cytological method. 

The recognition of exfoliative cytology as a 
practical means of detecting early cancer of the 
uterine cervix was preceded by years of re- 
search. Among those groups responsible for 
the widespread acceptance and employment of 
the technique is the National Cancer Institute, 
whose investigators have pioneered in the appli- 
cation of cytology to detection of human cancer 
in large population groups. 

The institute was one of the first agencies 
to recognize the potentialities of the cytological 
work of Papanicolaou, Traut, and others whose 
reports had been largely overlooked by pa- 
thologists and clinicians until after World 
War II. At that time, institute investigators 





Dr. Kaiser is chief of the Field Investigations and 
Demonstrations Branch, National Cancer Institute, 
Public Health Service, Bethesda, Md. Miss Bouser, 
nursing consultant of the Cytology Section, presented 
this paper at the Inter-Society Cytology Council 
meeting at Detroit, November 19-20, 1959. Dr. 
Ingraham is acting head of Diagnostic Development 
Activities, and Dr. Hilberg is acting head of the 
Cytology Section. 
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were evaluating a number of cancer “tests” de- 
scribed in the literature, and the cytological 
method was one of the few that appeared to 
merit further investigation. 

In 1947, scientists of the National Cancer 
Institute established a study at Hot Springs, 
Ark., to evaluate the cytological technique as 
an aid to diagnosis of cancer of the uterine cer- 
vix. In the process of testing the method on 
women admitted to the venereal disease center, 
the investigators satisfactorily resolved many 
problems relating to the administration of such 
projects and provided some direction to basic 
problems of human cancer which may be 
studied using exfoliative cytology. On the 
basis of this experience, 4+ years later the in- 
stitute moved the project to Memphis, Tenn., 
to determine the practicality of vaginal cy- 
tology as a general population study procedure 
and to gather epidemiological information. 

Preliminary data encouraged the establish- 
ment and operation of several other uterine 
cytology projects in order to develop new 
methods and techniques, investigate pathogene- 
sis, and improve epidemiology procedures. 
These were set up at Columbus, Ohio; Louis- 
ville, Ky.; Madison, Wis.; New York, N.Y.; 
Philadelphia, Pa.; San Diego, Calif.; Wash- 
ington, D.C.; Providence, R.I.; Detroit, Mich. ; 
and Charlotte, N.C. Some of the projects 
have been directly administered by the institute, 
while others have been operated through grants 
to universities and medical schools. In each 
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situation there has been a high degree of co- 
operation with local health and medical groups 
and with individual physicians and_pathol- 
ogists. 

The goal of the program is the cytological 
examination and evaluation of no fewer than 
700,000 women tested once, 210,000 tested a 
second time, and 70,000 tested three times. It 
would be preferable, of course, to reexamine a 
larger percentage, but experience to date in- 
dicates that 30 percent is the best yield that can 
be expected on return examinations. At pres- 
ent, more than 600,000 women have been ex- 


amined at least once. 


A Single Research Experience 


Although the women studied represent a 
number of widely separated population groups, 
certain uniform procedures and standards make 
it possible to view the entire group as a single 
research experience. 

In all cases, the fixation and staining of the 
slide material have been accomplished by using 
the Papanicolaou technique. Examination of 
the smears for malignant cells or for evidence 
of abnormal cellular changes has followed the 
procedure originally established at Memphis. 
This system, referred to as a “pyramid,” fea- 
tures step-by-step screening of smears by in- 
creasingly competent and experienced tech- 
nicians, and final interpretation of suspicious 
smears by a pathologist. 

All the projects have employed a standard 
code system of reporting data to a single eval- 
uation center. The coded information includes 
patient identification, cytological examination 
and biopsy results, clinical or surgical findings, 
and data necessary for proper clinical evalua- 
tion and epidemiological study. In order to as- 
say epidemiological factors in cancer of the 
uterine cervix, a record has been made of each 
patient’s age, race, geographic location, marital 
status and pregnancy history, socioeconomic 
status, and ethnic or religious status. 

There are, of course, some variations in pro- 
cedure. The techniques for obtaining material 
for cytological examination include vaginal 
aspiration, cervical scraping, and cotton swab 
wiping, accomplished by using glass or plastic 
pipettes, plastic “straws,” or wooden spatulas 
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The specimens were collected 


or applicators. 
by physicians, nurses, or medical or nurses’ 
aides, 


Some of the Findings 


Thus far, 608,200 women have been examined 
the first time. Their laboratory smear reports 
are indicated in table 1. The designation “un- 
satisfactory” may refer to insufficient material 
on the smear, inadequate staining, loss of ma- 
terial, or breakage of the slide before interpre- 
tation. “Negative” smears are considered 
totally negative for cancer, and “atypical” indi- 
cates those smears that are negative for cancer 
but indicate some sort of epithelial cell ab- 
normality. “Suspicious” means the smear 
shows some cells which may indicate the pres- 
ence of cancer. Finally, “positive” indicates 
definite evidence of cancer. 

By using raw, unpublished data, it has been 
possible to compute gross rates for various 
kinds of cancer found in the first examination 
of the entire group (table 2). Consideration of 
the number of intraepithelial cancers of the 
cervix compared with the number of invasive 
cancers of the cervix may shed some light on 
the relationship of intraepithelial carcinoma to 





Table 1. Results of first cytology examination 
of 608,200 women 
Result | Number Percent 
examined 

Unsatisfactory 5, 660 0.9 
Negative_______- : 578, 640 95. 2 
Atypical __ 18, 430 3. 0 
Suspicious 4, 010 mci 
Positive _ 1, 460 <= 
Total 608, 200 100. 0 
Table 2. Proved cancers detected as a result of 

first cytological examination of 608,200 women 
ssonstacbaineninciemetiinanmvons Evee ne are 

Number! Rate 

Type of uterine cancer patients per 

1,000 
Intraepithelial carcinoma of cervix 1, 490 2. 45 
Invasive carcinoma of cervix_____.- 910 1. 50 
Cancer of corpus____--_---- 130 21 

Cancer of other sites of female re- 

productive tract. ......=.....-. 55 . 09 
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invasive carcinoma. Certain fundamental ques- 
tions concerning this relationship have been 
summarized previously (/) : 

¢ Do all invasive cervical cancers begin as 
intraepithelial lesions ? 

¢ What proportion of intraepithelial lesions 
progress to invasive lesions / 

¢ What is the time required for an intra- 
epithelial lesion to progress to invasiveness ? 

¢ Do some intraepithelial lesions regress and 
disappear spontaneously ? 

¢ Is it possible for an intraepithelial lesion to 
remain noninvasive indefinitely ¢ 

¢What are the age-specific incidence and 
prevalence rates of carcinoma-in-situ and in- 
vasive carcinoma ? 

Table 3, which is compiled from published 
material, shows considerable variation between 
studies in the proportion of intraepithelial and 
invasive cervical carcinomas found at first ex- 
amination. Further analysis may reveal that 
this variation is due to different epidemiological 
factors in the separate study groups. 

The women screened in the Madison study 
(2) were predominantly rural residents exam- 
ined by their private physicians. The group 
was comprised of women 20 years of age or 
over, and included only a few Jewish or Negro 
women. The investigators suggested that the 
particularly high prevalence rates for invasive 
cervical cancer in Madison indicated that the 
physicians taking the smears were selecting 
women with suspected lesions. They reported, 
however, that the more recent trend has been 
to examine larger numbers of asymptomatic 
women, with a concomitant decrease in the per- 
centage of total malignant tumors detected and 
a relative increase in the number of in- 
traepithelial carcinomas discovered. 

The study group in Hot Springs (3) included 
females in the cancer-age group who were ad- 
mitted to the venereal disease center. The mini- 
mum age was sometimes 35, sometimes 40, in 
this study, and the study group was 93 percent 
Negro. 

Dunn and his associates (4) reported that 
over two-thirds of their study group were pa- 
tients of gynecologists and obstetricians, and 
the remainder were examined by other private 
physicians in metropolitan San Diego. The 
minimum age was 15 years, and relatively few 
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Table 3. ‘Uterine cancers diagnosed microscop- 
ically following first cytological examination 





| Cancer of the cervix 
| Number 





Project | screened 

| | Intraepi- | Invasive 

thelial | 
Memphis - ---_---- _| 108, 136 | 393 | 373 
Madison... 65, 163 | 206 | 335 
Columbus... .—. . - | 37, 540 | 31 | 52 
San Diego__________| 33, 746 | 259 | 77 
Louisville !________- | 12, 000 | 41 | 60 
Hot Springs. _______| 


3. 224 | 32 35 





'SourcE: W. M. Christopherson and J. E. Parker: 
Cervical cell studies. A method of increasing produc- 
tion. J.A.M.A. 108: 1718-1719 (1958). 
women over 50 were examined. The women 
were white and gentile. 

In Columbus (5), 73 percent of the study 
group were examined by private physicians; 
the remainder were examined in various 
clinics. In their preliminary report, Ullery 
and his co-workers did not discuss age or race, 
except to state that the minimum age was 20 
years. 

Erickson and others (¢) reported that their 
study patients, all 20 years of age or older, were 
examined in health department and _ hospital 
clinics, or in temporary clinics set up in indus- 
trial and business concerns, or by physicians in 
private practice. Approximately 13 percent of 
the women examined were not residents of 
Shelby County, the designated test area, but 
were women who came to Memphis physicians 
for medical care and were therefore a selected 
group such as will be found in any hospital 
sampling. Of the 373 women with invasive 
uterine cancer, 36 percent were nonresidents. 
However, the rate of occurrence of in- 
traepithelial carcinoma was similar for resi- 
dents and nonresidents, as would be expected 
for an asymptomatic, unsuspected lesion. The 
authors also found that whereas one-third of 
the surveyed population were Negroes, two- 
fifths of all the intraepithelial carcinomas 
found were among Negroes. 


Rate Comparisons 


The Memphis study produced a casefinding 
rate 40 times that observed in the community 
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prior to the establishment of the project. 
Among the 108,136 women examined the first 
time, 60.4 percent, or 463 of the 766 cases of 
invasive uterine and intraepithelial cervical 
carcinoma found, were unsuspected. Of the 
393 cases of intraepithelial carcinoma, 90 per- 


cent were unsuspected ; 30 percent, or 112, of the 
73 eases of invasive carcinoma were unsus- 
In addition, 20 cases of extrauterine 


found. 


5) 
pected. 
genital cancer \ These cases are not 
included in this analysis. 

In Columbus, of the 99 patients found to have 
cancer of the genitalia—intraepithelial and in- 
vasive cancers of the cervix, and cancers of the 
corpus uteri, vagina, and ovary—69 percent had 
cancers that were previously unsuspected. 

The Madison investigators reported that 74 
percent of the confirmed cases of intraepithelial 
cancer of the cervix were not clinically detect- 
able. The opposite relationship was evident 
for invasive cancer; that is, 73 percent were 
clinically suspected. 

Table 4 compares the casefinding rates re- 
ported for first and second screenings in Mem- 
phis, Madison, and San Diego. Erickson and 
his associates reported that of each 1,000 women 
examined in the first screening, 3.6 were found 
to have intraepithelial carcinoma and 3.4 in- 
vasive cancer of the cervix. In the second 
screening, of each 1,000 women, 2.2 had intra- 


Table 4. 


Project and examination 







Memphis 
First 
Second 
Madison 
First 
Second 


San Diego 


First 
Second: ! 
Class 1 


Class 2 














epithelial carcinoma and 0.3 had invasive cancer 
of the cervix. The investigators suggested that 
adjustments for age and race differences in the 
two groups would probably show even greater 
reductions in casefinding rates. It is reasonable 
to expect that such adjustments in the Memphis 
data, and similar adjustments in the data for 
Madison and San Diego, would help to clarify 
the relationships between intraepithelial and 
Invasive carcinoma. 


Other Research in Cytology 


The Cancer Institute’s vigorous cytology re- 
search program is aimed not only at gathering 
much needed information on the natural history 
of uterine cervical cancer, but also at investigat- 
ing other promising applications of the cyto- 
logical technique. 

A group of institute scientists have described 
a technique for preparing human whole blood 
so that it can be examined cytologically for the 
presence of malignant cells (7). They had 
previously become aware of the importance of 
determining whether cancer cells circulate in 
the peripheral blood of individuals some time 
before metastasis or generalized spread occurs. 
Such a finding might be highly valuable in 
cancer diagnosis or in predicting whether or not 
an individual cancer would be likely to spread. 


Comparison of uterine cancer rates in first two examinations 





Intraepithelial | Invasive carcinoma 


carcinoma 


Number 
examined 


Rate per 
1,000 


Number Rate per | Number 


1,000 





108, 136 393 
ik 


=~ 
or) 
2.5 
~I 
i “ 
w 
r= 


32, 728 (2 





65, 163 | 206 | a 
9,111 10 iB 


= WD 
“9 
“ 
oy 
or 
— 


33, 746 265 ae 78 | 23 


9, 109 23 21.6 2 2 
616 1] 213.8 0 0 


1 For second examination, women were classed 1 or 2 according to the results of their first examination. Classes 


1 and 2 indicate that the women showed no changes suggestive of cancer in the first examination and that tissue 


studies were not recommended. 
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2 Adjusted by original author for person-years of experience. 
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Therefore, the scientists concluded that their 
method seems to fulfill the requirements of a 
practical procedure for processing samples of 
blood containing tumor cells found in individ- 
ual patients affected with various types of can- 
cer. Further study (8) established that a high 
percentage of cancer patients have malignant 
cells that appear to be viable circulating in the 
bloodstream. The authors noted that their 
results suggest that examination of peripheral 
blood may be justified for the establishment of 
au primary diagnosis of cancer in suspected 
cases that have eluded diagnosis by other means. 
The technique may also be of value in following 
patients after operation to indicate the presence 
of unsuspected metastases and in determining 
if manipulation of a tumor at the time of opera- 
tion actually causes a “spraying” of malignant 
cells into the bloodstream. Further evalua- 
tion of the method is in progress. 

Cytology is also being applied toward the de- 
tection of cancers of various specific sites other 
than the cervix, particularly the lung, genito- 
urinary system, and gastrointestinal tract. 

Considerable work is being done on the cyto- 
analyzer (9), an electronic device designed 
to speed the examination of specimens obtained 
in the cytological test for uterine cervical can- 
cer. This instrument has been found capable of 
accurately selecting a significant percentage of 
specimens that need not be examined further by 
cytotechnicians or pathologists. Research to 
improve its operation goes forward steadily. 
“mphasis is being placed on improving its ac- 
curacy and making more of its operations auto- 
matic with such developments as a self-focusing 
device and a mechanical slide feed, now in the 
research stage. It seems likely that the cyto- 
analyzer can be modified for use in the examina- 
tion of cytological specimens obtained from 
other parts of the body. 
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Summary 


Exfoliative cytology has gained a wide and 
favorable reputation as a means of detecting 
cancer of the uterine cervix. 

The National Cancer Institute continues a 
vigorous cytology research program, aimed at 
gathering information on the natural history 
of uterine cancer, use of cytology in the study of 
malignant cells in circulating blood, and per- 
fecting methods of applying cytology to the 
detection of cancer of other body sites, such as 
the lung, genitourinary system, and gastroin- 
testinal tract. 
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ft ” Ln public health 


promoting 
speech mak- 
was put into effect recently in 
Iowa. Under anew plan of the State 
Department of Social Welfare, mate- 


A project aimed at 
“more, and less frantic, 


° ” 
ng 


rials prepared by staff for community 
interpretation will be swapped _ be- 
State and county offices on a 
continuing “circuit” Members 
of the department who are willing 
to share public interpretation mate- 
rials which they have prepared are 
asked to send them in to the State 
office for mimeographing and distri- 
bution to county departments. The 
material so disseminated may be used 


tween 
basis. 


articles 
occasion 


in developing new talks or 
if it fits the 


is pressing. 


or verbatim, 


and time 


« » 


Recent 
in the Chinese language at the Na- 
tional Library of Medicine include: 


acquisitions of literature 


photolithographs of ancient medical 
classics; herbals and collections of 
prescriptions and formulae for medi- 
cinal herb preparations still in com- 
mon both ancient and 
on acupuncture and moxi- 

handbooks and 
health and 
rgiene ; mono- 
and 


use; works, 
modern, 
bustion; popular 


guides to basic rules 
practices in hy 


Western 


and 
graphs on medical 
:pharmaceutical practice. 

The relatively high proportion of 
material in the first and third cate- 
reflects Peking’s policy of 
“rectification of the erroneous atti- 
tude of slighting traditional medi- 
and strengthening “the unity 
of traditional and Western style doc- 

Loy 
efforts in studying 
traditional 


gories 


cine” 


motion 
and 


tors set in 


joint SYs- 


medicine 
213; 


tematizing 


Medical Journal, 79: 


(Chinese 
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1959). Works written as early as 
the Han Dynasty (206 B.C. to 220 
A.D.) have been reproduced intact 
in some instances, and in others they 
have re-edited, annotated, 
translated into colloquial language, 
or clarified through commentaries. 
The large amount of material on 
medicinal herbs reflects the intensive 
effort to domesticate wild herbs for 
large-scale cultivation to meet cur- 


been 


rent requirements. 

Monographs dealing with Western 
medical practice, aside from trans- 
lations of English, Russian, and Jap- 
predominantly 
clinical discussions of infec- 
and communicable diseases. 
Little has been received concerning 
heart disease, poliomyelitis, 
or psychiatric disorders. 


anese works, are 
basic, 


tious 


sancer, 


About S87 million Americans have 
had at least one shot of polio vac- 
cine and 68 million have had three 
or more injections, according to De- 
cember estimates by the Public 
Health Service. 

Among persons under 40 years of 
age, 34 million, 
30 percent, have had no 
Among children under 5 
age, the group that 
48 percent of the paralytic 


more than: or almost 

vaccine. 
years of 
accounted for 
eases this 
year, 4.5 million have had no vaccine. 
« » 


Connecticut has amended its pub- 
lic laws to permit special education- 
al training or privileges to emotion- 
ally handicapped children (Public 
Act 664). Previously, this special 
treatment was confined to children 
between 4 and 21 years of age with 
mental 


a diagnosed physical or 


handicap. 





At the 1960 annual meeting of the 


Health Physics Society in Boston, 
Secretary of Health, Education, and 
Welfare Arthur S. Flemming will 
speak on the responsibilities and ac- 
tivities of the Federal Radiation 
Council at a dinner session June 30. 
The 3-day beginning June 
29, will also include a symposium on 
the effects of recommendations of 
the National Committee on Radia- 
tion Protection and Measurements 
on the interests and activities of 
labor, law, medicine, and insurance. 


session, 


In 91 hospitals in New York City 
with approved training programs 
during 1959, 48 percent of the in- 
terns and residents were graduates 
of foreign medical schools. One- 
fourth of the 9,254 interns and resi- 
dents in 821 American hospitals 
were in New York. In 11 of New 
York’s municipal hospitals, not one 
intern or resident was a graduate of 
an American school. 

« » 

Age and alcohol were significant 
factors in pedestrian fatalities in 
New York City in 1959. A study of 
50 persons killed automobiles 
while walking in Manhattan showed 
the average age of the victims was 
59, one-half were born outside the 
United States and unmarried, and 
three-fourths of those 
after an accident 
These and other 
conducted by 
center of the 


by 


about who 
died within 6 hours 
had been drinking. 
findings of the study 
the driver research 
New York State Department of 
Health in with 
sponsoring groups were presented at 
the New England sectional meeting 
of the American College of Surgeons. 


cooperation other 


« » 

Forty persons have been hospital- 
for treatment 
inhalation; all but 
After two of 
the children died, the Chicago Board 
of Health ordered a wholesale drive 
against use of discarded storage bat- 
teries as fuel in space heaters and 
furnaces. Police reported four piles 
of discarded batteries had been 
found in vacant lots in the southside 
residential area of the city, where 
the victims lived. 


ized in Chicago, IIL, 
of lead 
three were children. 


vapor 
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A Review 


Murine Typhus Investigations 


in Southwestern Georgia 


G. J. LOVE, M.P.H., and W. W. SMITH, Ph.D. 


FFORTS to control murine typhus fever 

in the southeastern United States, although 
overshadowed by accomplishments in the con- 
trol of malaria, have achieved results which 
are almost as spectacular. An outstanding 
reduction of murine typhus transmission was 
accomplished within 25 years after the role 
of the rat and rat flea as host and vector of 
murine typhus was first suggested by Maxcy 
in 1926 (7) on the basis of epidemiological 
studies in Alabama and Georgia and validated 
in 1931 by Dyer, Rumreich, and Badger (2), 
who isolated the pathogen from fleas collected 
from wild rats. 

The introduction of DDT, an insecticide with 
prolonged residual toxicity, into typhus control 
programs in 1945 and of anticoagulant rat 
poison in 1947 provided the tools with which 
the control of murine typhus was finally ac- 
complished (fig. 1). 

Incidence of the disease always has been 
greatest in the southeastern section of the coun- 
try (fig. 2). Reported cases from 10 of the 
southeastern States rose from 1,799 in 1940 to 
5,292 in 1944. Studies by Hill and co-workers 
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(3.4) indicated that probably at least two- 
thirds of the cases were not reported at that 
time, although by 1953 Quinby and Schubert. 
(5) indicated that the trend may have been 
reversed, and the disease was being over- 
reported. 

In Georgia, the number of reported cases 
of murine typhus rose from 57 in 1929 to 1,092 
in 1937. Incidence of the disease was particu- 
larly high in the southern part of the State. 
By 1937 the disease had reached such propor- 
tions that a control program was initiated by 
the Georgia Department of Public Health (6). 
This program entailed elimination of harbor- 
age and food for rats and extermination of 
rats by trapping, poisoning, and rat-proofing 
of buildings. While these early programs 
were effective in localized areas, the total num- 
ber of cases reported in the State rose to 1,155 
in 1939, and 1,111 cases were reported in 1945 
(fig. 3). 

Bowdoin and Boston (7) stated that from 
1932 to 1939 the greatest problems in the con- 
trol of murine typhus in Georgia occurred in 
towns and villages and were associated chiefly 
with the business areas, particularly grocery 
stores, feed stores, and meat markets. How- 
ever, beginning in 1945, shortly after Davis (8) 
demonstrated that DDT would control rat 
fleas, control programs using this compound 
so successfully disposed of these problems that 
by 1948 nearly 80 percent of 142 cases investi- 
gated in Georgia occurred in rural areas (9). 

With the advent of DDT dusting, it was 
foreseen that the precise effect could be meas- 
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ured accurately only by investigating the 
numerous factors which affect transmission of 
murine typhus. Accordingly, the Communi- 
cable Disease Center of the Public Health Serv- 
ice mnitiated studies on the control of the dis- 
The stud- 


ies, conducted in several counties of south- 


ease In support of State programs. 


western Georgia, extended over a 12-year period 
from 1945 to 1957. 

This report summarizes the information ob- 
tained from the investigations, compares the 
results from the various studies, and records 
conclusions concerning the control and possible 
eradication of murine typhus fever. 


Typhus Control Program 


The area selected for studying the effective- 
ness of DDT dusting comprised portions of 
Brooks, Decatur, Thomas, and Grady Counties 
in southwestern Georgia (fig. 4). Decatur 
County operations were discontinued before 
completion of the project. In Brooks and 
Thomas Counties, the control program was con- 
fined to DDT dusting of domestic rat runways, 
burrows, and other rat habitats. Grady 
County was used as an untreated check area. 


Control operations, consisting chiefly of five 
Figure 1. 
5500 
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3000 + 
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applications of 10 percent DDT dust, extended 
from April 1, 1946, through September 30, 
1947 (4). 

The incidence rates per 100,000 population 
for human murine typhus, during the 18 
months before dusting operations began, were 
174 for Brooks County, 180 for Thomas County, 
and 232 for Grady County. During the first 
18 months of the operational program, these 
rates were reduced to 14.7 for Brooks County 
and 31.5 for Thomas County, but remained 
rather constant at 236 in untreated Grady 
County (4). Data on annual incidence is given 
in table 1. 

A similar reduction of the disease in com- 
mensal rats was shown by complement fixation 
tests on serums from domestic rats collected 
throughout the study (table 1). Tests on small 
samples of Rattus rattus collected prior to 
April 1946 revealed infection rates of 50, 63, 
and 46 percent in rats collected in Brooks, 
Thomas, and Grady Counties, respectively. 
Collections of this same species between May 
1947 and April 1948 gave positive results on 
3.4 percent of specimens from Brooks County, 
7.4 percent from Thomas County, and 35 per- 
cent from untreated Grady County (table 1). 

The incidence of murine typhus in Rattus 


Annual total of reported murine typhus fever cases in the United States, 1932-57 
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Figure 2. 


GREATEST NUMBER OF 
TYPHUS CASES IN ANY ONE YEAR 


_- NO CASES REPORTED 
See 1-4 CASES 
5-9 CASES 
RS 10 + CASES 


norvegicus prior to dusting was not measured, 
since relatively few rats in this species occurred 
in these counties at that time. However, in 
Thomas.County incidence in this species was re- 
duced from 28 percent in May 1946 to 6 percent 
in April 1948. In Grady County, incidence in 
these rodents ranged between 37 and 38 percent 
throughout this period. 

This first study showed that good control was 
obtained for the oriental rat flea, Venopsylla 
cheopis (table 1), and the mouse flea, Lepto- 
Control of the sticktight flea, 
E’chidnophaga gallinacea, was erratic and little 
or no control of rat mites and lice could be 
noted. The study demonstrated decisively that 
murine typhus fever could be controlled with 
DDT. 

The duration of control was studied between 
1948 and 1950 (70, 11). Morbidity rates for 
human murine typhus continued to drop in the 
treated areas through 1950. In Thomas Coun- 
ty, 69 cases occurred in 1945 in a population of 
approximately 34,000 people. This figure was 


psylla segnis. 
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Reported cases of endemic typhus in the United States, 1941-47 





REPORTED CASES IN NORTHERN AND DESERT STATES ARE GENERALLY THOSE 
ACQUIRED IN SOUTHEASTERN STATES OR ARE OTHER RICKETTSIAL DISEASES 


reduced to seven cases in 1947 and to two cases 
in 1949, Human murine typhus was not found 
in Thomas County through September 1950. 
In 1945, Brooks County had 35 cases in a popu- 
lation of approximately 16,000. In 1947 there 
were no cases, but two cases occurred in each 
of the years 1948, 1949, and 1950. Grady Coun- 
ty, with nearly 17,000 population, experienced 
46 cases in 1945, 28 cases in 1949, and 19 cases 
during the first 9 months of 1950. 

Commensal rats collected during July and 
August of each year between 1948 and 1950 
showed a constant infection rate of approxi- 
mately 40 percent in Grady County. In Brooks 
and Thomas Counties, a consistent rate of ap- 
proximately 10 percent was indicated. During 
this same period, the number of rats infested 
with the principal vector, Y. cheopis, remained 
constant in Grady County at approximately 60 
percent. In the dusted areas, infestation rates 
rose from an average low of about 4 percent in 
1947 to about 30 percent in 1950. 

Thus, during the 3 years following the typhus 
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control operations, human incidence continued 
to drop, incidence in rats remained constant, 
and populations of the chief vectors increased. 


Ecological Studies 


The reduction of murine typhus in commen- 
sal rats as a result of the DDT dusting 
program led to speculation concerning the eradi- 
cation of the disease through a concerted ef- 
fort to eliminate both the vector flea by dusting 
and the rodent hosts by use of the newly de- 
veloped anticoagulant poisons. 

However, before appropriate techniques 
could be developed, it was necessary to gain 
thorough knowledge of the ecology of each 
group of organisms participating in the cycle 
of murine typhus transmission. Involved in 
the cycle are the pathogenic Rickettsia, the 
commensal rat reservoir, the possible reservoirs 
in other animal species, the ectoparasites which 
transmit the infection, and the susceptible 
hosts, either man or rodent, to which 
the infections are transmitted. Considerable 


information concerning the ecology of these 
organisms was obtained during the course of 
the studies in southwestern Georgia. 


Commensal Rats 


In a study of the bionomics of roof rats 
Ecke (72) demonstrated a decreasing roof rat 
population from 1946 to 1951. The decrease 
was attributed to an increased mortality of 
young rats between the stages of parturition 
and trappable age. A survival period of 6 
months or less for the majority of roof rats of 
trappable age was indicated by disappearance 
of 80 percent of marked rats within that time. 
Males disappeared more rapidly than females. 
Fewer than 1 percent were found to roam a dis- 
tance greater than 500 yards, and movements 
between buildings more than 100 yards apart 
were rare. It was suggested that movements 
of greater distances resulted from mechanical 
transportation. Roof rats on premises that also 
harbored Norway rats had a greater tendency 
to move than those on premises where there were 
no Norway rats. Field evidence indicated that 


Figure 3. Annual total of reported murine typhus fever cases in Georgia, 1937—57 
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very few, if any, feral roof rats occur in south- 
western Georgia. 

The decline in commensal rat populations 
continued through 1956 (7.3). The incidence of 
infestations on farms in Thomas County 
dropped from 94 percent in 1946 to 35 percent 
in 1956. Studies indicated that although many 
ecological factors contributed to the decline, a 
series of drought years from 1949 through 1956 
was apparently the most important factor. 
The scarcity of normal winter and spring rat 
foods, chiefly corn and peanuts, is believed to 
have affected the rat population adversely. 


Figure 4. Location of typhus investigations in 
southwestern Georgia 
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In the three counties in which the typhus 
studies were being conducted, Ecke observed 
that between 1946 and 1951 Norway rats were 
constantly extending their range from north to 
south, invading roof rat territory (74). In 
6 years the Norway rats over-ran about 1,000 
square miles (fig. 5). The more aggressive 
Norway rats were able to exclude the roof rats 
from most of the infiltrated territory. 

Melanism in the rat population of southwest- 
ern Georgia was reported by Smith (75). One 
hundred (19.1 percent) of the 523 Norway rats 
trapped alive in four counties of southwestern 
Georgia were black mutants. The high percent- 
age of melanism indicates the probable inherit- 
ance of this character as a simple Mendelian 
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recessive. -Black mutants were more prevalent 
southward of the advancing front of the inva- 
sion of Norway rats than elsewhere in the area. 
The mutants, it is believed, were chased out of 
the more stable colonies of normal Norway rats 
into roof rat territory where competition is less. 
Keeler (/6) found that the black rats were 
much less aggressive than the Norways of 
normal color. There was no significant differ- 
ence in the incidence of melanism in the sexes 
of the Norway rats trapped (18 percent of males 
black, 20 percent of females). No difference in 
the prevalence of typhus antibodies was noted 
between the normal Norways and the black ones 
(7.3 percent and 7.0 percent, respectively). 
The effect of DDT dusting on commensal 
rats was studied by Dent and associates (77). 
They showed that the distribution of 10 percent 
DDT dust in rat habitats resulted in patho- 
logical changes consistent with DDT poisoning 


Table 1. Results of murine typhus control pro- 
gram in Brooks, Thomas, and Grady Counties 
in southwestern Georgia 


Period Brooks | Thomas! Grady 


Incidence of human murine 
typhus per 100,000 popu- 


lation 
1945 : 218 202 274 
1946_ 72.8 Q7 296 
1947 : 0 19. 2 162 
1948 __ 10. 5 8. 5 141 
1949___ 10. 5 5 ey | 151 


Percent of FP. rattus positive 
to complement fixation 


test 
April 1946 50 63 46 
May 1946—April 1947 25 42 41 
May 1947-—April 1948 3. 4 7. 4 | 35 
July and August 1948 i 8. 0 37 
July and August 1949 15 10 40 
July and August 1950 9.5 9. 5 45 
Percent of PR. rattusinfested 
with XY. cheopis 

April 1946 : 20 10 45 
May 1946—April 1947 13 30 60 
May 1947-April 1948 1.8 5. 6 1] 
July and August 1948 3.5 19 58 
July and August 1949 17 26 66 
July and August 1950 25 31 74 
433 








Figure 5. Roof rat territory over-run by 
Norway rats, 1946-51 
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and in the accumulation of appreciable quanti- 
ties of DDT and DDA in the livers and fat of 
exposed rats. In a treated colony of rats, 32.7 
percent died within 7 weeks and 36.3 percent 
within 11 weeks, apparently from DDT poison- 
ing. However, field observations indicated that 
such rates are in excess of those to be expected 
under natural conditions where rats can exercise 
greater freedom in avoiding unfavorable 
situations. 

In a study of the ecology of commensal rats 
in relation to murine typhus, Morlan and _ as- 
sociates (78a) observed that rats abandoned 
well-established, dusted runways in favor of 
new, undusted ones. They also suggested that 
fluctuations in rat populations on rural premises 
were more affected by the amount of food 





available than by changes in climatic con- 
ditions. From a study of captive colonies of 
rats, they concluded that odor trails of estab- 
lished runways may be an important guide to 
rats. Measurement of more than 3,500 speci- 
mens determined the average body length of 
immature roof rats to be 124.3 mm. and for 
adults 165.9 mm. Average body lengths of 
Norway rats were 140.5 mm. for young and 
206.3 mm. for adults. Reproductive activity 
for both species of rats centered around one 
peak in March and a lesser peak in August. 
In both species reproductive capacity Was pro- 
portional to body length. The average titer 
level of positive serums from Norway rats was 
considerably higher than that for serums from 
roof rats, but there was no consistent difference 
in prevalence of typhus antibodies in the two 


species. 
Ectoparasites 


The ectoparasites of commensal rats in rela- 
tion to murine typhus were studied by Morlan 
and associates (/8)). Between May 1946 and 
April 1949, more than 20,000 rats were trapped 
and examined for ectoparasites. V. cheopis, L. 
seqnis, Ornithonyssus (Bdellonyssus) bacoti, 
and Polyplax spinulosa accounted for nearly 95 
percent of the ectoparasites recovered, P. spin- 


Figure 6. Seasonal abundance of the common ectoparasites of commensal rats as indicated by 
percent of rats infested (3-month moving average) 
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uvlosa consistently infested a higher percentage 
of each species of rat than did any other ecto- 
parasite. Rats which were positive to murine 
typhus complement fixation tests were more 
frequently infested with XY. cheopis and L. 
segnis than negative rats. Y. cheopis and 0. 
bacoti infested young rats more frequently than 
adult rats. Inan area without a murine typhus 
control program, \. cheopis-infested rats were 
found on between 80 and 90 percent of the 
premises from which rats were collected. 
Female Y. cheopis and L. segnis predominated 
in samples of fleas taken. The proportions of 
female . cheopis tended to increase in months 
with lower mean temperatures (60°-70° F.) 
and to decrease in months with higher mean 
temperatures (80°-90° F.). The seasonal prev- 
alence of the most common ectoparasites of com- 
mensal rats is shown in figure 6. 

Morlan (19) investigated the possibilities of 
adding either hydroxy-pentamethyl flavan or 
sulfur to DDT formulations in an effort to 
control effectively the tropical rat mite, 0. 
hacoti, and the spined rat louse, ?. spinulosa. 
Neither of these species was greatly affected by 
DDT dusting, but each of them transmitted 
murine typhus experimentally among labora- 
tory animals (20,27). 

A mixture of 8 percent DDT and 10 percent 
sulfur gave only slightly better control of the 
mite than DDT dust alone, and no appreciable 
reduction of the mite resulted from a mixture 
containing 8 percent DDT and 10 percent 
flavan. Neither of the mixtures significantly 
affected the spined rat louse. 

Host relationships of arthropod ectoparasites 
were reported by Morlan (22). More than 
506,000 ectoparasites were obtained from 32,320 
mammals collected between October 1945 and 
April 1949. Twenty-eight host species yielded 
7 species of Mullophaga, 7 species of Anoplura, 
1 of Hemiptera, 3 of Coleptera, 5 of Diptera, 
16 of Siphonaptera, and 66 species of Acarina. 
Small numbers of three additional host species 
were examined, but they were not infested. 
Forty-nine species of arthropods were collected 
from roof rats, 41 from Norway rats, 30 from 
cotton rats, 27 from opossums, 17 each from 
cottontail rabbits, gray squirrels, Florida 
skunks, and spotted skunks, 16 from cotton 
mice, 15 each from old-field mice, house mice, 
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and raccoons, 12 from foxes, and 11 each from 
little brown bats, fox squirrels, and domestic 
cats. ‘The remaining 12 host species were para- 
sitized by 10 or fewer species of arthropods. 
The seasonal abundance of several species of 
cotton rat ectoparasites is also reported. 


Epidemiology 

A review by Stewart and Hines (23) of 452 
cases of murine typhus occurring in southwest- 
ern Georgia from January 1945 to January 1953 
showed a seasonal peak of rural cases during 
the summer but an even distribution of urban 
cases throughout the year. Incidence rates 
were about twice as high in rural as in urban 
areas and about eight times greater in the white 
persons than in Negroes. Age-specific incidence 
rates were low in children, rising to a peak dur- 
ing the fourth and fifth decades. The mean 
titer of the Weil-Felix test was high during the 
first week of a murine typhus illness and then 
rapidly declined, whereas the mean titer of the 
complement fixation test reached a peak during 
the second week and remained high over the 
next 50-60 weeks, after which it slowly declined. 
When patients were treated with aureomycin, 
there was a consistent lowering of the mean 
titers for the complement fixation test, but very 
little effect on the Weil-Felix titers was 


demonstrated. 


Eradication Program 


In July 1953, efforts were begun to eradicate 
murine typhus from the southeastern quarter of 
Grady County, an area of approximately 130 
square miles. Dusting of rat runs plus the dis- 
tributicn of maintenance of rat poisons (fig. 7) 
at all premises infested with rats continued 
through May 1954 (24). Commensal rats were 
eliminated successfully from 309 (88 percent ) 
of 349 rural premises during the 9-month eradi- 
cation period. 

Number of 
premises 


Total premises inepected..........-..=. 7138 
Infested and: trepted......... =. 5-2 ne 349 
Infested and treatment refused_______________~ 3 
I Fy I a 361 
Cee on esas 309 
Eradication Incompiete.._..............-..-.- 40 
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Figure 7. Distribution of rat poison during murine typhus eradication program in southwestern 
Georgia 


Twenty-five percent of these cleared premises 
became reinfested within 1 year (table 2), and 
about 30 percent were, or had been, reinfested 
at the end of 2 years. The third year’s inspec- 
tion revealed that 40 percent of the cleared 
premises had been reinfested at some time. 

At the end of the operational phase of the 
eradication program, .Y. cheopis fleas were 
found on 9 percent of 70 rats collected at the 
40 premises where rat eradication was not suc- 
cessful. Three months later, no.Y. cheopis was 
found on 34 rats collected at 16 premises where 
rats had been eliminated but where reinfesta- 
tion had occurred. One year later, examina- 
tions of 162 animals collected from all farms 
(61) in the eradication area where trapping ap- 


peared to be productive disclosed no V. cheopis. 
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At the end of 2 years, 142 rats were trapped 
from 42 premises where recent rat signs existed. 
‘T'welve rats (8.5 percent) had _X. cheopis infes- 
tations. After 3 years 4.1 percent of 148 rats 
collected were infested with .Y. cheopis. 
Positive complement fixation tests were ob- 
tained on 3 of 70 rats collected at the end of the 
operational phase of the eradication program 
from premises where rats were not eradicated. 
This indicated an incidence of slightly more 
than + percent in an area where murine typhus 
incidence in rats had averaged above 40 percent 
during the previous 9 years. Three of 34 rats 
collected from cleared but reinfested premises 
3 months after eradication gave positive com- 
plement fixation tests. However, since these 
were adult rats it is believed they became in- 
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Table 2. Commensal rat infestations at farms 
1, 2, and 3 years after the end of experimental 
typhus eradication measures in Grady County, 
Ga. 





| Number of years 
| after treatment 
Infestation status = le er ee ae 
| | | 
| Il i @ tos 
| (1955) | (1956) | (1957) 


Number of premises inspected___| 532 532 | 493 


Percent of premises cleared of 
rats by May 1954: 


Remained uninfested ___- 70. 6 | 67.0 58. 3 
Infested at time of annual | 
inspection... .. - 25.4 | 17.2) 29.9 


Became infested, but clear 
at time of annual inspec- | 
LL,” eee ne ee Se ren ee ISS i 1.8 


Percent of premises uninfested | | 
during operational programs: | 
Remained infested __ a 
Infested at time of annual 





inspection —_____ ~~ ee oe a a ee | 6. 7 
Became infested, but clear | | 
at time of inspection.___| 1.8 | 7.1 | 7.8 
Percent of premises not cleared | | 
of rats by May 1954: | 
Remained infested______- 44.8 | 24.1 21. 4 
Uninfested at time of an- 
nual inspection_ ees ee | 72. 4 46. 4 
Became uninfested, but re- | 
infested at time of annual | 
inspection.__........... «0 | 3. 5 32. 2 








fested before the eradication program was 
completed. 

Of 124 rats collected from 78 premises 1 year 
after eradication only 1 rat gave a posi- 
tive complement fixation test. This rat was 
taken at the extreme periphery of the area and 
probably had migrated from an untreated area. 
Tests on serums from 138 rats collected 2 years 
after eradication measures ceased indicated pre- 
vious typhus infections in 4 rats (2.9 percent) 
collected from 2 farms. One farm was on the 
border of the eradication area, while the other 
was well within. Neither had previously har- 
bored typhus-infected rats. Three years after 
eradication, complement fixation tests of serums 
from 148 rats trapped at 66 premises were 
negative. 


Effectiveness of Control and Eradication 


Results of the DDT dusting program and the 
eradication program are not directly compa- 
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rable for'‘many reasons. The studies were not 
conducted concurrently, and environmental 
factors which affect rodent and ectoparasite 
populations were not consistent throughout the 
periods covered by the two studies. Both pro- 
grams were highly effective, and the advantages 
of one over the other are speculative. In the 
dusting program, maximum effectiveness ap- 
pears to have been obtained in approximately 
1 year during which four dusting cycles were 
completed. Each cycle required about 3 months 
to complete, but because of the residual effec- 
tiveness of DDT it is doubtful that more fre- 
quent dusting would have produced better 
results. The operational aspects of the eradica- 
tion program were completed in 9 months, bui 
because of the climatic variations this difference 
of 3 months cannot be considered significant. 
It is probable, however, that a larger working 
force may have completed the eradication pro- 
gram in a shorter time. Since rat runs were 
dusted on both programs, the choice bet ween 
the two must be made on the basis of the ad- 
vantages of removing rats. At first glance, and 
certainly for immediate control, rat poisoning 
would appear desirable. 

A program which produces such obvious ef- 
fects as the removal of rats is readily accepted, 
although this acceptance usually takes the form 
of verbal encouragement rather than assistance. 
The majority of property owners cooperated to 
the extent of letting their premises be treated. 

The poisoning of rats increases the activity 
of their ectoparasites and consequently in- 
creases the percentage which would contact a 
well-distributed residual insecticide. Also the 
reduction or elimination of rats provides far 
less opportunity for the multiplication of the 
small residuum of ectoparasites. However, 
from the viewpoint of controlling arthropod- 
borne diseases, the increased ectoparasite ac- 
tivity which accompanies rat poisoning may also 
increase the possibility that people will be bitten 
by infected specimens. 

The dusting program effectively held ecto- 
parasite populations at a low level for approxi- 
mately 1 year after operations had stopped 
(table 3). Dusting once a year at the optimum 
time may maintain the ectoparasite populations 
at a low level in a rather stable commensal rat 
population. When both rats and ectoparasites 
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Table 3. Comparison 





Program status 





Preoperations survey 
Operations suspended 
1 year postoperations 


2 vears postoperations : : re 
3 years postoperations : 


are removed, unless constant surveillance is 
maintained, premises become reinfested with 
rats which reintroduce ectoparasites from be- 
yond the periphery of the control area. 

In the typhus eradication area of Grady 
County, premises freed of rats became rein- 
fested at the rate of 25 percent during the first 
year, 30 percent in 2 years, and 40 percent in 
3 years. These data indicate that commensal 
rat populations probably return to former 
levels at a slower rate than would the ecto- 
parasite populations when rats are not removed. 
Neither the dusting program nor the eradica- 
tion program completely eliminated vectors or 
reservoirs of murine typhus. Subsequent to the 
dusting program serologically positive rats 
were reduced to 4 percent of the population. 
But as a result of the eradication program, the 
amount of typhus in the rodent reservoir, and 
therefore the source of infection for vector fleas, 
was reduced toa point where it was not detected. 

Comparative costs of the two programs are 
again a matter of speculation. A thorough rat 
poisoning and dusting operation would require 
at least twice the time needed to complete one 
dusting cycle. Since labor is the major expend- 
iture of such programs, the final expense could 
be twice that of the dusting program. This 
assumes, of course, that a single dusting cycle 
would successfully control the ectoparasites, a 
premise which is not indicated by the evidence. 
If two or more dusting cycles were found neces- 
sary the costs of the programs should amount 
to approximately the same figure. The savings 
to residents of control areas resulting from the 
rat poisoning program may not be a considera- 
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Dusting program 


of results of control and eradication programs 


Eradication program 


inane 
| 











| 
Percent Percent 
of rats Percent of rats Percent 
positive of rats positive of rats 
to com- infested to com- infested 
plement | with plement with 
fixation | X. cheopis| fixation | X. cheopis 
test test 
| 50. 0 40. 0 40. 0 65. 0 
4.0 | 12.5 4.3 9. 0 
4.0 | 4.0 .8 et 
a 7. 0 20. 0 2.9 8. 5 
10. 0 30. 0 | 20" 4. | 


tion in evaluating the effectiveness of disease 
control programs. But it appears that should 
two equally effective methods be available, the 
method of choice should be the one which 
yields the greatest overall benefit. The eradi- 
cation-type program has three distinct advan- 
tages over the dusting program: greater reduc- 
tion in the source of human infections with 
murine typhus, better acceptance by the public, 
and additional savings which result from the 
elimination of rats. 

A third method of murine typhus control 
which has received some consideration is the 
elimination of rats by poisoning alone and omit- 
ting the DDT dusting to control ectoparasites. 
Such a program has exactly the same public ap- 
peal as the eradication programs, but has some 
serious deficiencies. Complete rat elimination 
was never accomplished in the experimental 
eradication area, and it is highly improbable 
that it can be achieved over sizable areas. In 
addition, infected vectors parasitic on the rats 
poisoned could remain in the area and consti- 
tute a hazard to man for many months. The 
additional expense involved in dusting rat runs 
concurrently with the poisoning operations is so 
small that its omission seems impractical. 


Incidence in Other Feral Animals 

The cotton rat, Sigmodon hispidus, appears 
to be the feral rodent most likely to establish 
itself in farm buildings where commensal rats 
have been eliminated. Its importance as a possi- 
ble natural reservoir of typhus and the question- 
able ability of its chief ectoparasites to transmit 
the disease justified investigation (25). 
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Five hundred and twenty-nine cotton rats 
were trapped at monthly intervals from several 
locations in four southwestern Georgia counties 
from March 1956 to March 1957. Their blood 
serums were tested for murine typhus antibodies 
by complement fixation tests, and their ecto- 
parasites were removed and identified. Only 1 
cotton rat had a titer indicating previous typhus 
infection (1: 128), while 15 other specimens ex- 
hibited lower titers. The most numerous ecto- 
parasites were the cotton rat louse, Zoplopleura 
hirsuta Ferris, the mite, Taemolaelaps glasgowi 
(Ewing), and the cotton rat flea, Polygenis 
(Rhopalopsyllus) gwyni C. Fox. The peaks of 
abundance for the cotton rat louse, 7. hirsuta, 
and the mite, //. glasgow?, coincided and oc- 
curred during late winter and early spring. 
The peaks of abundance for the flea, P. gwyni, 
were in February, April, and June. Based upon 
& comparison with earlier collections made in 
1947-48 by Morlan and co-workers, an extraor- 
dinarily warm February in 1957 advanced the 
time of peak abundance in the case of each of the 
most numerous ectoparasites. The 5 species of 
fleas collected totaled 729 specimens; 11 species 
of mites, 7,108 specimens; 2 species of ticks, 10 
specimens; and 2 species of lice, 6,360 specimens. 
Altogether 14,207 ectoparasites were collected, 
or 29 ectoparasites per infested cotton rat. 
Ninety-three percent (488) of the 523 rats had 
some ectoparasites. Higher percentages of cot- 
ton rats were infested by cotton rat fleas and //. 
glasgow? during a year with above-normal rain- 
fall (1947-48) than in a dry year (1956-57), 
while the opposite was true for the louse, /7. 
hirsuta. 

The present importance of the cotton rat and 
its ectoparasites in the epidemiology of rural 
murine typhus is minor, but certain ecological 
and economic factors which favor possible in- 
creases may change the present situation. 

Murine typhus in animals other than commen- 
sal rats was studied by Morlan and associates 
(26). Serums from 3,202 animals representing 
37 species were tested by complement fixation, 
and 47 from 12 species were positive. Positive 
serums were obtained from the opossum, cotton- 
tail rabbit, fox squirrel, house mouse, rice rat, 
cotton mouse, old-field mouse, cotton rat, dog, 
Florida skunk, weasel, and blue jay. Samples 
greater than 100 specimens were obtained on 
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oposswn, cottontail rabbit, house mouse, cotton 
mouse, old-field mouse, cotton rat, and Florida 
skunk. The percent of positive serums from 
these species varied from 0.5 for the cottontail 
rabbit to 2.7 for the cotton rat. Sufficient serum 
samples from gray squirrels, raccoons, domestic 
cats, and common hens were tested to indicate 
that these species are rarely, if ever, infected. 


Summary and Conclusions 

From 1945 to 1957 investigations of murine 
typhus were conducted in a four-county area of 
southwestern Georgia. During this period 
efforts were made to control the disease with 
DDT applied to rat runs and to eradicate the 
disease from a rural area by using both DDT 
applications and the anticoagulant rat poisons. 
In addition, a wide range of information was 
obtained on the ecology and vector-host rela- 
tionships of ectoparasites and commensal rats 
and other mammals. 

The investigations sought to determine the 
effectiveness of various methods used to control 
murine typhus, especially in rural areas. Al- 
though this purpose was fulfilled in consider- 
able detail, the results obtained from the stud- 
les are significant from other aspects. First, it 
was shown that some commensal rat ectopara- 
sites (Yenopsylla cheopis and Leptopsylla 
segnis) can be controlled by DDT dusting, 
while others (Ornithonyssus bacoti and Poly- 
plax spinulosa) cannot. This information 
should be applicable to the control of any dis- 
ease organism for which commensal rodents 
serve as the reservoir, particularly plague. The 
effectiveness of the programs extended for a 
considerable period following cessation of oper- 
ations, indicating that periodic short-term oper- 
ations would probably maintain the control of 
these diseases indefinitely. Commensal rat 
populations in rural areas, it was shown, can be 
controlled very effectively at a reasonable cost. 
While the elimination of rats is usually consid- 
ered a part of environmental sanitation and the 
responsibility of the individual occupants of 
premises, the effectiveness of rat control is 
directly proportional to the size of the area 
freed of these rodents. For this reason, it 
would probably be advantageous to undertake 
rat elimination programs on at least a county- 
wide basis. 
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Cortisone and ACTH Impairment 


of Response to Rabies Vaecine 


KENNETH F. BURNS, D.V.M., Ph.D., DOROTHY FRESENIUS SHELTON, B.A., JOHN M. LUKEMAN, M.D., 
and EARL W. GROGAN, D.V.M. 


ORTISONE and corticotropin have been 
widely and successfully used in control- 
ling human reactions to rabies vaccination, 
particularly the neuroparalytic and anaphylac- 
toid reactions induced by the rabbit brain 
tissue in the vaccine mixture. Although both 
drugs are used to control these reactions, this 
study may indicate that cortisone actually in- 
terferes with the production of immunity and 
thus defeats the objective of vaccination. 
ACTH, on the other hand, does not appear to 
significantly impair neutralizing antibody re- 
sponse to rabies vaccine, and would seem to be 
the drug of choice should the need for such 
treatment arise. 

Interest in this problem was aroused when 
one worker in the Fourth U.S. Army Medical 
Laboratory was accidentally exposed while 
working with a rabid laboratory animal. He 
was given 11,000 units antirabies serum (re- 
fined and concentrated horse serum) and 0.5 
milliliter modified Harris vaccine daily for 14 
days. On the 7th day of the prophylactic reg- 
imen, urticarial and anaphylactoid reactions 





At the time of this study, the authors were working 
in the Fourth U.S. Army Medical Laboratory, Fort 
Sam Houston, Tex., where Lt. Colonel Lukeman 
was commanding officer and Mrs. Shelton remains 
as bacteriologist, Virology Division. Lt. Colonel 
Burns is assigned presently to the U.S. Army Chem- 
ical Warfare Laboratories, Directorate of Medical 
Research, Army Chemical Center, Md., and Major 
Grogan is now with the Walter Reed Army Institute 
of Research, Walter Reed Army Medical Center, 
Washington, D.C. 
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(dyspnea) were observed and steroid treatment 
was instituted as follows: oral cortisone 300 
milligrams daily from the 7th through the 14th 
days, with a gradual reduction in dosage and 
ultimate discontinuance of the drug on the 24th 
day (total dosage 4,200 mg.); intravenously 
administered hydrocortisone, 100 mg. on the 
7th and again on the 9th day; Acthar Gel, 80 
units per day from the 9th through the 16th 
days and 40 units per day from the 17th 
through the 25th days. By the 27th day, re- 
action symptoms were completely alleviated 
and the patient was discharged. 

The patient (E.G.) exhibited a high level of 
circulating neutralizing antibody for a period 
of 21 days (table 1). The titer of neutralizing 
antibodies then fell rapidly, and even after 116 
days, no evidence of active immunity, such as 
might have been expected from administration 
of Harris vaccine, was detectable. The time- 
titer relationship is compatible with passive 
immunity conferred by the prior administra- 
tion of antirabies serum. 

The normal response to rabies prophylactic 
treatment employing 14 daily doses of 0.5 ml. 
of rabies vaccine (modified Harris), admin- 
istered subcutaneously was investigated by col- 
lecting serum specimens from five persons re- 
porting to the emergency room, Brooke Army 
Hospital, with a history of exposure to the bites 
of rabid animals. Their serums were obtained 
at frequent intervals after initiation of prophy- 
laxis (table 1). None of the individuals re- 
ceived antirabies serum at the time of treatment 
in the emergency room and none reported hav- 
ing received antirabies immunization at any 
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prior date. Neither ACTH nor cortisone was 
administered to any of this group. All five in- 
dividuals demonstrated positive log neutraliza- 
tion indices ranging from 3.8 to 4.2 (table 1) 
when serums collected 18 to 21 days following 
initiation of therapy were compared with 
serums obtained before vaccination. 

These results are to be expected from active 
immunization and strongly imply that the fail- 
ure of the vaccine to immunize the first pa- 
tient mentioned (E.G.) may well have been 
due the administration of 
steroids. To investigate this possibility, animal 


to concomitant 


experiments were undertaken. 


Experiments on Animals 

Rabbits were selected for this experiment, be- 
cause much is known of their immunophysi- 
ology (7-5), particularly the role of the adrenal 
glands in immune reactions (6). Mature male 
Flemish animals weighing 3 to 4 kilograms 
were obtained locally and were allowed a 


Table 1. 


Treatment 


Antirabies serum (horse) plus 14 daily doses rabies 
vaccine plus cortisone and ACTH. 


tabies vaccine alone. 


Controls 
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Patient designation 


E.G 


DD 


2-week period of acclimatization prior to initia- 
tion of the experiment. Throughout the study 
they were permitted a standard diet of rabbit 
chow ad libitum. A 16-hour fast was imposed 
prior to collection of serum samples. 

Rabies vaccine (modified Harris), packaged 
for human use with 14 individual 0.5 ml. doses 
per box, was used. The Harris type vaccine is 
a living, attenuated virus, prepared by suspend- 
ing in sterile distilled water the brains of rab- 
bits that have been infected with attenuated 
(fixed) rabies virus. 

A saline suspension of cortisone acetate (11- 
dehydro-17-OH-corticosterone-21-acetate) and 
corticotropin, ACTH (adrenocorticotropic hor- 
mone, lyophilized), 40 international units per 
vial, reconstituted with 1.0 ml. of physiological 
saline on the day of injection, were employed. 


Method 
Thirty rabbits were divided into five groups 


of six each (table 2). Therapy was admin- 


P< 


Serum neutralization studies on human subjects receiving rabies vaccine 
| 


— 
Log neu- 
tralization 


Days after 
start of im- 


Log LDs 





munization index 
0 5.8 | 0.0 
| 10 2.3 | 3.5 
| 14 2.5 | 3.3 
17 aL 2.8 
| 21 3.8 2.0 
24 5. 1 | 7 
30 5. 5 | 3 
59 Dt | <i 
81 5. 8 | .0 
116 5. 7 | 
0 D: | .0 
10 4,0 | 1. 8 
21 2.0 3.8 
| 0) 6.2 | 0 
10 5 ae aes 
18 2.0 4,2 
0 | 5. 8 0 
“ = Zi } 1.8 4.0 
53 Vag 4, ] 
0 | 5.8 | Pe 
15 | A 3. 6 
21 2. © | 3. 8 
0 5.8 .0 
10 2. 0 5 ee 
20 20 | 3.8 
5 |, eae eee Positive 1. 0 | 4.8 
et fre J Negative 5. 8 .0 
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istered to each group as follows: group 1, rabies —_is approximately proportional by weight to an 


vaccine; group 2, rabies vaccine and cortisone; appropriate dose for an 80-pound child, 
group 38, rabies vaccine and ACTH; group 4, Cortisone acetate was given in 14 daily doses 
cortisone; and group 5, ACTH. Two addi- — of 5.0 mg. each by intramuscular injection in 
tional rabbits, designated as group 6 received — the gluteal region. This dose is comparable to 
no injections. that given therapeutically to a 165-pound man. 
Groups 1, 2, and 3 received 14 daily doses of ACTH (201.U.), representing 50 percent of the 
0.5 ml. of a 1:10 dilution of the rabies vaccine. minimal dosage recommended for control of 
Injections were made subcutaneously in the drug sensitivities in adults, was given in the 
cervical and scapular area. In view of the fact same manner. The ACTH dosage employed, 
that the usual 20 percent Harris vaccine is although not pharmacologically equal to the 
given to adult and child alike in the same cortisone dosage, is in excess of the physiologi- 
amount (0.5 ml.) and for the same number of cal dose recommended for the rabbit. 
scheduled doses (14), this dilution for rabbits All animals were weighed and bled from the 


Table 2. Individual neutralization titers of rabbits receiving rabies vaccine (modified Harris) with 
and without simultaneous cortisone or ACTH 





Log LDs of se- 
rum vs CVS 
rabies virus 


Log neutralization index of serum 
vs CVS rabies virus 


Group Rabbit _ ee 
No. Collection days 
0 15 30 53 
l 3. 4 1.8 2. 4 2.3 
2 vk 3. 5 2. 9 3. 1 
ea ae Oe 3 5. 4 1.5 3.2 3.0 
Fen epee ere 5. 1 3. 1 3. 6 3. 5 
rs) 5. 7 2. 1 3. 4 2. 0 
6 5. 4 2.8 3. 9 3. 8 
7 5. 2 0 0 7 
8 5. 8 1 9) 5 
Group 2,,rabies vaccine plus cortisone 10 5. 0 6 2. 0 1.5 
1] D. 4 0 } 0 
12 9. 3 l 0 8 
13 5. 5 1.3 2.8 2.7 
14 9. 6 2. 1 2.8 2. 0 
Group 3, rabies vaccine plus ACTH 15 5. 2 1. 6 1. 0 2.7 
16 D. 4 2 2. 1 1. 5 
18 5. 5 1.9 3. 1 2. 9 
( 20 5. 9 l l 0 
21 6. 2 .8 g 5 
Group 4, cortisone 22 5. 4 .0 0 0 
23 Ded 0 0 0 
i 24 6. 2 | Z ( 
25 5. 3 0 Pe | 0 
" 6 mn 27 5. 4 0 .0 0 
Group 5, ACTH- 32 | 5 3 e 0 0 
( 35 5. 6 .0 0 0 
‘ . . 31 5. 4 0 Pe 0 
Gr *Ule , ‘ - nw 
roup 6, uninoculated { 34 | 5. 5 | | 0 3 


Controls: 
Positive !__- : : | ae 4. 1 
Negative 


wr 

_— 
-~ 
_— 
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! Lederle antirabies serum (rabbit) refined and concentrated. 
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heart prior to inoculation and 15, 30, and 53 
days after initiation of therapy. Neutraliza- 
tion tests were conducted according to the 
method recommended by the Commission on 
Viral Infections, Armed Forces Epidemiologi- 
cal Board, as quoted from Paul (7), with the ex- 
ception that the second hour of incubation of 


the serum-virus mixtures was accomplished at 


4° ©. The neutralizing capacity of each serum 
was expressed as the log neutralization index, 
or the difference in log LD;, end points of a 
given serum-virus mixture as compared with 
the appropriate pre-inoculation serum. 

A serum was regarded as positive if the log 
neutralization index was 1.7 or greater. Those 
less than 1.0 were reported as negative, and re- 
sults between 1.0 and 1.7 were considered 
equivocal. Rabies Challenge Virus Standard 
(CVS) was employed as the test virus. The 
rabies-fixed virus was supplied by Lederle Lab- 
oratories. Known positive and negative serums 
were included with each test for control 
purposes. 

Results 


Twenty-seven of the 32 rabbits used in this 
study survived an observation period of 53 days, 
and were included for serum neutralization 
studies. 

All six of the rabbits receiving rabies vaccine 
alone (group 1) exhibited positive log neutrali- 
zation indices (table 2). Of the six that re- 
ceived rabies vaccine and cortisone (group 2), 
five survived; four showed no significant im- 
munity at the end of the observation period as 
measured by the neutralization test, and one had 
an equivocal neutralization index. 

In contrast to these negative findings when 
cortisone was administered concomitantly with 
rabies vaccine, four of the five surviving rabbits 
that received ACTH and rabies vaccine (group 
3) yielded positive antibody responses, while 
one was equivocal. 

All rabbits that received cortisone or ACTH 
alone, as well as those not inoculated, exhibited 
no change in their immunological status. Mean 
log LD,, titers for each treatment group indi- 
cate the depressing effect of simultaneous ad- 
ministration of cortisone with rabies vaccine 
and the mmimal interference by ACTH, at the 
dosage employed (see chart). The antibody 


444 





Mean log LD,,. compared with CVS titers of rab- 
bits receiving rabies vaccine (modified Harris) 
with and without simultaneous cortisone or 
ACTH 
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response in the group which received vaccine 
alone and that given vaccine along with ACTH 
falls in the positive category of criteria set 
forth by the Commission on Viral Infections. 


Discussion 


Since steroid therapy is often indicated clini- 
cally to offset the various allergic and paralytic 
reactions rising from the administration of 
rabies vaccine, the question herein is of con- 
siderable practical importance. <As indicated by 
observation of one human case and by animal 
experimentation, our results strongly imply that 
cortisone should be avoided when rabies vaccine 
is being administered, since it apparently inter- 
feres with the production of neutralizing anti- 
bodies. 

The impairing effects of ACTH, on the other 
hand, appear relatively less harmful, at least in 
the doses employed in our experiments, and 
probably do not adversely affect developing im- 
munity. According to our studies, ACTH does 
result in a somewhat lower titer of neutralizing 
antibodies than when vaccine alone is employed 
(group 3 compared with group 1), but four of 
five animals receiving this drug nevertheless de- 
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veloped sufficiently high antibody titers to fall 
into the positive category. 

Kass and associates (8—/0) were able to show 
that rabbits ordinarily produce corticosterone 
as the predominant secretion of the adrenal 
gland and, as ACTH is given, there is a progres- 
sive shift toward cortisol production by the 
adrenal. Thus, at varying dose levels of ACTH 
these authors were able to get different effects 
on the production of antibodies, correlating 
roughly with the expected production of corti- 
sol. They were led, therefore, to postulate that 
corticosterone has less effect on resistance to 
infection and on antibody response than does 
cortisone. 

Although direct extrapolation of the results 
from rabbits to man should not be made because 
of the alteration in endogenous steroid output 
after the use of exogenous steroids in rabbits 
(17), there is, nevertheless, a definite indication 
of the need for conservative use of cortisone in 
humans when administered simultaneously with 
rabies vaccine for control of allergic manifes- 
tations. 

While cortisone and, to a certain extent, 
ACTH interfere with the immunizing proper- 
ties of rabies vaccine, neither drug appears to 
affect passive immunity adversely. The per- 
sistence of rabies neutralizing antibody in cir- 
culation for as long as 21 days seems to indicate 
that neither ACTH nor cortisone therapy 
caused early destruction of the administered 
passive immunity. 

There is no reason to believe that the sup- 
pression of formation of rabies-neutralizing 
antibodies by cortisone in these experiments was 
a specific or selective effect. Previous experi- 
ments in rabbits (72), have shown that such re- 
sults represent a general depression of protein 
anabolism and hence of antibody formation. 
The present observations are probably explain- 
able on the same basis. 


Summary 

The concomitant administration of cortisone 
and ACTH to a patient who was receiving 
rabies vaccine appeared to prevent the produc- 
tion of active immunity. 

Further studies on rabbits showed that corti- 
sone interferes with the active immunity or- 
dinarily resulting from rabies vaccine. ACTH, 
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on the other hand, while slightly depressing 
titers, does not prevent the formation of neu- 
tralizing antibodies. 

It would appear, therefore, that for allergic 
reactions requiring steroid treatment arising 
during the course of administration of rabies 
vaccine, ACTH is the drug of choice and that 
cortisone is contraindicated. 

In the single human case studied, neither 
drug affected adversely the passive immunity 
conferred by the injection of antirabies serum. 
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Research: Challenge to Health Departments 


PAUL Q. PETERSON, M.D. 


ANY health workers have expressed con- 
M cern over the disparity between the 
emphasis placed on medical research and appli- 
cation of the results of research in program ac- 
tivity. The reasons for this concern are easily 
understandable, and it should be made a matter 
of record that research administrators are 
also concerned with problems of dissemination 
of information and application of knowledge. 
Concern over a problem may be a good thing 
because it implies analysis, and understanding 
may result from the thinking that takes place 
during the process. 

In any discussion of an issue, the principle in- 
Therefore, let 
me state that I think the evidence is quite clear 
that the health department’s primary mission of 
service is accomplished best if it is based upon 


volved should be clearly stated. 


a firm foundation of basic research that has 
been applied to programs through carefully con- 
ceived developmental research. This being the 
case, it appears to me that the health depart- 
ment has a twofold role in research: one is 
primarily in epidemiological investigations, the 
other is in operational studies. 

The health department’s primary mission of 
service must not be jeopardized by any tangen- 
How- 


ever, I would suggest that the professional 


tial activity, no matter how attractive. 


stimulation that comes from participation in a 
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The paper is based 
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research endeavor will, in most instances, more 
than compensate for the time given to the re- 
search project. This is such a well-established 
principle in academic institutions that faculty 
time is programed to include research. 

Another very significant aspect of this sub- 
ject is the nature of research itself. According 
to the one definition, research is a “studious 
inquiry having for its aim the discovery of 
new facts and their correct interpretation.” 
This, therefore, includes orderly observation of 
occurrences, the accurate recording of data, 
and the objective analysis of the information 
compiled. Every day in every health depart- 
ment with a program worth its salt, observa- 
tions are being made routinely. However, 
most recording of these observations is de- 
signed to furnish administrative rather than 
scientific information. Only a few depart- 
ments make a serious effort to analyze the data 
in their records, so much valuable information 
is lost in the files. 

Yet public health is the specialty that created 
and refined epidemiology as a technique, a pro- 
cedure, and a thought process. The one health 
organization in the best possible position to 
make professional observations on groups of 
people is the health department. Because 
some of the answers to the most pressing pub- 
lic health problems hinge on studies of the 
natural history of disease, the inevitable con- 
clusion is that health departments have a 
vital contribution to make through research. 
Perhaps I should say investment rather than 
contribution, because research pays dividends. 

Whether the disease be infectious or non- 
infectious, whether it be acute or chronic in 
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nature, longitudinal epidemiological studies 
represent the only presently known way in 
which a substantial part of the knowledge we 
must command can be marshaled adequately. 
The equation, as I see it, may be stated as fol- 
lows: Medicine needs information that can 
come only from careful studies of the natural 
history of The epidemiological 
method is the research system of choice. The 
health department, by tradition, training, posi- 
tion, and skill, should be better able to do this 
type of research than any other professional 


disease. 


group. 

I know that I am suggesting new responsi- 
bilities, but health departments have been 
challenged before. Their achievements are a 
matter of record. For example, the steadily 
increasing health problems of the aging and 
chronically ill have led Ohio health depart- 
ments to forge ahead in this new field of health 
activity. “Programing in Long-Term Illness 
and Aging” was discussed at this annual con- 
ference 2 years ago. Since then some of the 
best diabetes programing in the country has 
been accomplished in this State. In addition, 
exploration with such new programs as glau- 
coma casefinding and meals-on-wheels has been 


carried out. 


Continuing Responsibility 

But the control of infectious diseases is a 
continuing responsibility. A few years ago 
Dr. Karl F. Meyer delivered the sixth R. E. 
Dyer lecture (/) at the National Institutes of 
Health and discussed the natural history of 
plague. He said: “For centuries, man’s sur- 
vival has been chaotically interfered with by 
the infectious diseases, in pandemic form, dra- 
matically. In the last half century, man, 
through his intelligence and diligence, has be- 
gun to control this chaos effectively for the 
first time. 
for great rejoicing. 
believing that parasitism holds no further chal- 
lenge to man’s ingenuity... . Immunization... 
chemotherapy ... both of these defenses, 
magnificent but temporary, leave the parasite 
free to carry on its usual latent existence un- 
touched : to multiply, to adapt, and to exert its 
‘apricious effects on the hosts. . .. The ever- 


.. These advances are good cause 
They are not cause for 
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lasting ‘question, what forces create, maintain, 
and suppress epidemic diseases of man and ani- 
mals, has never been fully answered.” 

That infectious diseases go through cycles 
is widely recognized. Plague reached cata- 
strophic proportions during the Renaissance. 
Syphilis spread as an epidemic during the 
16th century. Smallpox was the scourge of 
the 17th and 18th centuries. The bacterial 
diseases, such as tuberculosis, diphtheria, and 
scarlet fever, next came on the scene and began 
to recede only as late as the early part of the 
20th century. Virus diseases, exemplified by 
the pandemics of influenza which have occurred 
in the last 40 years, are among our greatest 
causes of concern today. 

One of the earlier and more specific state- 
ments expressing this problem was made by 
William Parr in 1873 in a letter to the Regis- 
trar General as quoted by Hirsch (2): “The 
infectious diseases replace each other and when 
one is rooted out it is apt to be replaced by others 
which ravage the human race indifferently 
whenever the conditions of health are wanting. 
They have this property in common with weeds 
and other forms of life, as one species recedes 
another advances.” 

Dr. Rene J. Dubos in his extremely thought- 
ful treatise, “Medical Utopias,” writes (2) : 
“In the field of infectious disease, we need not 
go far for examples because the future is al- 
ready with us. While mortality from acute 
bacterial infections is at the all-time low, 
chronic disorders of complex and_ ill-defined 
microbial etiology loom larger and larger on 
the horizon.” 

Therefore, we may postulate that as the health 
profession solves one problem through research, 
this very advance may create new biological 
equations which require solutions. ‘The genetic 
instability of infectious agents with reference 
to chemotherapy or to spontaneous mutations 
provides examples. Another variant is. the 
changing pattern of reservoirs of infectious 
agents. As long as a potential agent of dis- 
ease continues an uninterrupted natural cycle, 
it may remain nonpathogenic or only mildly 
invasive. However, the current mobility and 
numerical growth of our population, the sub- 
stantial changes in domestic and wild animal 
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life moieties, the altered nature of land usage, 
and many other developments tend to disequili- 
brate these relationships. The result is a con- 
tinuous “spinning off” of newly invasive agents 
which are disease producing to various degrees. 
This pattern of biological adjustment will 
probably go on indefinitely. 

Man’s only safety from natural or overt 
biological warfare is the lead time achieved by 
research, This lead is precarious. The recent 
emergence of staphylococcal strains, for ex- 
ample, marked by their communicability and 
virulence and by high resistance to antibiotics, 
is recognized in many hospitals as the most 
immediately urgent of all infectious disease 
problems (4). The resistance of the anophe- 
line mosquito to insecticides is a major threat 
to success of worldwide malaria eradication 
programs (4). 

In my opinion methods of control can be 
found for almost any pathological state, but 
we cannot be complacent. Disease agents will 
change through the adaptive reactions de- 
manded by their environments. We must main- 
tain a constant research effort to gain adequate 
knowledge about infectious agents and their 
ecology. We must be able to understand the 
manner in which men respond to the infectious 
challenges which continue to arise from the 
environment. 


Advances in Microbiology 


The National Institute of Allergy and In- 
fectious Diseases has reported recent work that 
shows we are moving forward in our under- 
standing of microbiology. The implications in 
terms of future public health programing can 
be envisioned. 

In collaboration with the Children’s Hospital 
Research Foundation and the Washington, 
D.C., Welfare Department, Dr. Joseph A. Bell 
and his associates have demonstrated an epi- 
demiological technique for intensive, detailed 
study of respiratory virus infections in a small 
population. They have traced a panorama of 
so-called undifferentiated respiratory illness, 
such as those caused by adenovirus, Coxsackie 
virus, and others. These studies in nursery and 
hospital groups have aided in the definition of 
the place of a new microbial group, the myxo- 
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These newly 
recognized agents were found to have caused 
more acute upper r ~iratory disease in the 


viruses, in respiratory disease. 


study group than A: afluenza during the 
pandemic year 1957 (v.. 

In collaboration with the animal research 
services of the U.S. Department of Agriculture, 
Dr. Robert J. Huebner and Dr. Francis R. 
Abinanti have demonstrated that parainfluenza 
virus occurs extensively in cattle. Preliminary 
studies (7) show a relationship of this virus to 
costly bovine respiratory diseases, particularly 
shipping fever. This may be a lead to recogni- 
tion of a new animal reservoir of infectious 
agents which cause respiratory disease. 

Dr. Sarah Stewart, National Cancer Insti- 
tute, Dr. Bernice Eddy, Division of Biologics 
Standards, and their co-workers revealed a fil- 
trable agent associated with tumor formation 
in mice (8). Huebner, Dr. Wallace Rowe, and 
associates (9-/1/) have applied precise viro- 
logical methods to this mouse polyoma virus 
and have characterized it immunologically. 
They demonstrated its excretion in saliva, urine, 
and feces of infected mice, established its 
spread among mice by respiratory and intestinal 
routes, and showed it to occur as a contaminant 
of numerous transplantable tumors. The ob- 
servations are pertinent to study of possible 
virus etiology in human cancer. 

Dr. Carl L. Larson, Dr. Edgar Ribi, and co- 
workers of the Rocky Mountain Laboratory in 
Hamilton, Mont. (72), have reported a method 
for harvesting cell walls free of contamination 
with cellular protoplasm. Fractionation of 
tubercle bacillus cell walls suggests a more ef- 
fective, less toxic immunizing antigen can be 
obtained free of material which causes delayed 
hypersensivity. 

Perhaps these examples of research represent 
studies too intensive or specialized for the 
average health department to undertake, but, 
as I have suggested, there is a need and a role 
for the health department investigator in medi- 
cal research, 


Applications for Grants 


The application for a grant from the National 
Institutes of Health for research or training 
begins with the individual investigator. Thus, 
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as a basic policy, the subjects of study are not 
prescribed, but instead follow the interest of the 
scientists themselves. 

The application should be sponsored by the 
investigator’s institution, since decisions must 
be made as to the adequacy of the research facil- 
ities available. When a grant application is re- 
ceived by the Institutes’ Division of Research 
Grants, it is assigned to 1 of 33 study sections. 
These are composed mainly of scientists from 
universities and medical schools. They assess 
the competence of the applicant and the merits 
of the proposed research. 

Next, the application is considered in the 
light of the total research program of the in- 
stitutes. The matter is then brought before one 
of the nine National Advisory Councils, com- 
posed of non-Federal leaders in science and pub- 
lic affairs. The councils have two functions: 
they review the actions of the study sections and 
make final recommendations to the Surgeon 
General of the Public Health Service, and they 
advise on general program policy questions. 

Following council recommendations, the Sur- 
geon General approves or disapproves the 
grants. If the decision is favorable, the Divi- 
sion of Research Grants handles the mechanics 
of payment. 

So far as I have been able to determine, more 
professional and scientific people have partici- 
pated in this program through membership on 
advisory councils and study sections than in any 
other medical research program in history. 
This broad participation by the scientific com- 
munity is, we think, one of the great strengths 
of the extramural grants program. 

In summary, it has been my purpose to de- 
scribe the research grants program of the Na- 
tional Institutes of Health, to point out the 
health department’s unique opportunity for 
productive research in the natural history of 
disease, and to explore the concept that infec- 
tious disease research today is prologue to the 
control measures of tomorrow. I am sure that 
great new challenges and opportunities for 
service lie ahead for the public health de- 
partments. 
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Noncoercive Campaign 


Reduced consumption of wine in 1959, which 
had been steadily increasing since 1946, and a 25 
percent drop in deaths directly attributable to alco- 
hol marked the first victories in France’s noncoer- 
cive campaign against alcoholism. It has been 
estimated that 10 percent of the men and 3 to 4 
percent of the women are excessive drinkers. 

The campaign against alcoholism has three ma- 
jor facets: a public appeal to promote moderation, 
increased sales of nonalcoholic drinks at reasonable 
prices, and the prevention of economic dislocation 
in a major industry. 

For several years demographic specialists, physi- 
cians, and sociologists, under the aegis of the Alco- 
hol Research and Information Council, an organ- 
ization created by the office of the Prime Minister, 
have been working with services of the Ministry of 
Health; the Committee for Protection against Alco- 
holism, a voluntary organization; and the Social 
Security Service. 

Studies in 1955 and 1957 revealed that 7 out of 
10 Frenchmen believed that the campaign against 
alcoholism was necessary, but that aperitifs and 
spirits were to blame for the damage caused by 
alcohol. The public also honestly believed that an 
average of 2 or 3 liters of wine per day was rea- 
sonable consumption. 

This has been termed a fallacy, for alcoholism in 
France is primarily a matter of wine drinking; 70 
to 80 percent of the 30 liters of pure alcohol that 
the “average Frenchman of the statisticians” ab- 
sorbs annually are in the form of wine. Therefore, 
the public appeal was aimed at moderation in wine 
drinking. The maximum quantities suggested were 
1 liter per day for a heavy laborer. three-fourths 
of a liter for a less active worker, and a half a liter 
for a sedentary worker. 

A measure of the success of the public appeal was 
the fact that 8 out of 10 people who had heard of 
the campaign understood correctly that its aim 
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was moderation, and half of these knew that a liter 
was the maximum quantity that should be drunk 
each day. 

Other indications were more definite. Mortality 
rates from alcoholism decreased in 1958 after in- 
creasing 12 times from 1946 to 1956. Mortality 
rates from cirrhosis of the liver, which had increased 
six times over the same 10-year period, were 12 
percent less. Consumption of aperitifs has been 
decreasing since 1952. Consumption of wine 
dropped 500 million liters between 1956-57 and 
1958-59, and the trend is continuing. 

Drinking of fruit juice, still relatively modest, 
increased 30 percent per year over the same period. 
The council announced that an important firm of 
fruit juice distributors was launching a campaign 
to sell grape juice at 25 cents a liter, and an im- 
portant wine cooperative intends to market its own 
grape juice at a price not more than that of wine. 

The economic effects of reduced consumption will 
have to be offset by increased exports of quality 
wines and spirits. It has been calculated that an 
8 percent reduction of consumption of these better 
qualities within France would enable the profits 
from exports to be doubled. 


—Excerpted from World Health, January—February 
1960. 


Sleep Brigades 

In Cabinda, a wedge of Angola north of the 
Congo River, five mobile groups called sleep bri- 
gades battle the scourge of sleeping sickness. Each 
group consists of a physician, 2 nurses, 21 micro- 
scope technicians, 10 sanitary workers, an admin- 
istrator, 3 drivers, and 12 servants. In the period 
from 1949 to 1958 the number of persons with the 
disease dropped from 15,785 to 917. In some years 
5,000 to 6,000 people were examined. 

Sleeping sickness, which once dominated nearly 
5 million square miles south of the Sahara, is re- 
ceding. Although some regions are still deserted, 
the spread of the disease has been stopped as far 
as man is concerned. However, it still affects cat- 
tle; nagana, as it is sometimes called, hinders the 
development of cattle raising. 
—Excerpted from World Health, November— 

December 1959. 
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Translated From the Russian 


Infektsionnye Psikhozy 


Infection Psychoses 


T. P. SIMSON 


The original article in Russian appeared in | 


—_—_—_________ | 


Zhurnal nevropatologii i psikhiatrii imeni S.S. 

| Korsakova (Journal of Neuropathology and | 
Psychiatry imeni S. S. Korsakov), volume 56, 
pages 389-394, 1956. 
the Russian Scientific Translation Program of 
the National Institutes of Health, Public Health 


Service. 


It was translated by | 


N the evaluation of the acute infection psy- 
choses, Soviet psychiatrists adhere to the 
point of view that the character of the external 
influence is not immaterial to the structure of 
the pathological conditions which are combined 
under the name “exogenous psychoses” and that 
definite typical main syndromes are character- 
istic of various infections (7-3). However, it is 
becoming progressively more obvious that the 
characteristics of the clinical picture at various 
stages of the course of the process, chiefly dur- 
ing the initial period and during the final 
period of the disease, are of much greater sig- 
nificance in establishing the typical features of 
one infection psychosis or another. 

At the height of the infection psychosis, when 
various phases of protective inhibition of the 
cerebral cortex are observed, the psychotic 
states induced by various infections are very 
similar. 

Previously, Bonhoeffer’s conception predom- 
inated abroad. There are certain disagree- 
ments between authors on the problem of pre- 
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disposition, Stransky, based on the Meinertian 
“amentiagrupp” nomenclature, combines the 
acute infection, the toxic psychoses, and even 
psychoses occurring on the background of 
somatic diseases and exhaustion in this group 
(4). Stransky sees no essential differences 
within this broad group, and if any are found 
they are determined, in his opinion, chiefly by 
the individual] characteristics of the personality. 

The condition known by the name of “acute 
delirium” (delirium acutum) has been attract- 
ing the special attention of both Soviet and 
foreign authors. A number of authors express 
doubt that this condition belongs to the schizo- 
phrenia group (“fatal” or “hypertoxic” schizo- 
phrenia). In the observations of Ageyeva, 
Arutyunov, and Slutskina (5), some of the 
patients with “acute delirium” had in the 
past had a mental disease; acute delirium 
occurred in the patients in a temporary associ- 
ation with the infection and was, in the author’s 
opinion, an allergic reaction on a pathological 
background. Histopathological examination of 
the brains of patients who died from acute 
delirium showed that in the severe forms of 
this disease there are signs of long-existent 
pathology along with the acute changes (peri- 
vascular edema, hemorrhages, swelling of nerve 
cells): hyperplastic changes of the pia mater, 
thickening of the adventitia of the small ves- 
sels, hyperplasia of the glia; that is, two proc- 
esses: a new one and an old one. The infection 
had acted on a_ pathologically altered 
background. 

The opinion was expressed that psychoses 
which occur in connection with streptococcal, 
staphylococcal, colon bacillus infections, that 
is, with the ordinary “pyogenic” infections, 
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correspond to the concept of “acute schizo- 
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phrenia” (6); these may show the picture of 
“acute delirium,” which is erroneously taken 
for “acute,” “very actively progressive,” “fatal” 
schizophrenia. In patients with the picture of 
“acute delirium,” hemolytic streptococci, staph- 
ylococci, and colon bacilli with pathogenic 
properties have been isolated from the blood 
and sometimes from the spinal fluid. In the 
presence of a fatal outcome the same microbes 
have been cultured from all organs, including 
the brain. 

Belsanti distinguishes symptomatic acute de- 
lirium associated with definite known causes 
and essential delirium which is underlaid by 
three factors—toxic, constitutional, and emo- 
tional (7). Both variants of “acute delirium” 
are associated with an inborn hyperactivity of 
the cerebrospinal reticular system. Essential 
delirium is distinguished from symptomatic de- 
lirium by the stormy course of the symptoms 
in the absence of infection or azotemia associ- 
ated with the hyperproduction of gluco-corti- 
coids which cause protein decomposition. Mas- 
sive hemorrhages are found in the suprarenals; 
in the brain, slight inflammatory and acute de- 
generative changes. The author mentions the 
progressively increasing azotemia in cases of 
acute delirium, although in individual patients 
it may be absent. 

On the basis of a study of the brains of 30 
patients who died from delirium acutum, Bom 
emphasizes the importance of hyperactivity of 
the hypothalamus, which leads to exhaustion of 
this vitally important center (8). An increased 
vacuolization occurs in the paraventricular nu- 
cleus and supraoptic nucleus, and chromo- 
phobia is noted in the ganglion cells. 

In the literature there are indications of the 
presence of a disseminated degenerative process 
in delirium acutum, chiefly in the area of the 
third ventricle, which is manifested in the form 
of small perivascular hemorrhages. 

All the authors mentioned agree on the fact 
that in “acute delirium” the adaptive functions 
of the organism are impaired. Lingjaerde be- 
lieves that in “acute delirium” we can speak of 
a psychosomatic process which is expressed in 
a reaction similar to a crisis in Addison’s dis- 
ease (9). 

While justified in many cases of delirium 
acutum, the arguments of a number of authors 
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for the inflammatory nature of this disease do 
not necessarily eliminate the concept of a fatal 
schizophrenia. 

Rozenberg has done considerable work in 
the study of the characteristics of psychoses 
in the chronic and latent infections (10,//). 
An analysis of the data of his observations on 
patients with conditions such as malaria, bru- 
cellosis, tularemia, rheumatic fever, and wound 
infections, has shown that chronic infectious 
psychoses are characterized by a distinct picture 
which approximates them to the so-called exog- 
enous psychoses. Their course may be remit- 
tent, intermittent, or relapsing. 

Repeated psychoses not uncommonly occur in 
the presence of a weak general somatic reaction ; 
increase of the latter can sometimes eliminate 
the psychosis. The pathogenesis of these psy- 
choses is complex; here, there are also allergic 
signs as a result of sensitization of the organism 
and weakening of the cerebral cortex under the 
influence of prolonged stimulation, which 
brings about an inadequate neural regulation of 
somatic processes in the organism. 

The condition of the defensive mechanisms, 
the type of nervous system, the sensitization by 
a series of external, even if minimal, influences 
during the life of the patient are of particular 
significance in chronic infections accompanied 
by somnolence. According to A. Z. Rozenberg’s 
observations, in those patients in whom anxiety- 
depressive, depressive-hallucinatory, depres- 
sive-hypochondriacal states, or paranoid or 
catatonic syndromes predominated in the pic- 
ture of the psychosis, consciousness remained 
intact. Psychosis initially can be manifested in 
very acute pictures, can proceed subacutely, and 
finally, in a wave-fashion, gradually becoming 
quiescent ; as a result of it, residual encephalitic 
states may occur. 

The periodicity of the course may be ex- 
plained, in the author’s opinion, on the basis of 
N.S. Vvedenskiy’s teaching of parabiosis. The 
summation of prolonged and weak stimuli leads 
to the periodic occurrence of parabiotic inhibi- 
tion. In the presence of an alternating course, 
contrasting states alternate: manic and depres- 
sive, stuporous and expansive. The author be- 
lieves [it is hard to agree with this] that where- 
as the central nervous system shows a reaction 
in a somniferous infection, the somatic sphere is 
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apparently not involved; allergic reactions 
(such as blood changes and erythema) are dis- 
tinctly expressed. Among the latent infections 
on the background of which psychosis has 
arisen, mention is made of osteomyelitis, ma- 
laria, brucellosis, and infection of unknown 
etiology. 

Of 100 patients observed by the author, 42 
became sick repeatedly, which attests to the 
marked change in their reactivity. Freezing, 
burns, bruises, and excitement contributed to 
the occurrence of the psychosis. 

The author separates the chronic psychoses 
in latent infections both from schizophrenia 
and from manic-depressive psychosis, advanc- 
ing such criteria as fatigability, somnolence, 
hallucinatory experiences at night, lability of 
the emotions, polymorphism of the clinical 
picture, etc. 

By establishing the general rules and regula- 
tions of the course of psychoses in latent infec- 
tions, A. Z. Rozenberg certainly does not deny 
the unusualness which various infections intro- 
duce into the clinical picture of psychosis. He 
mentions typical features proper to psychosis 
in chronic malaria, tularemia, rheumatic fever, 
tuberculosis, and suppurative infections. 

A study of psychoses in infections of chronic 
course is being extensively carried out abroad. 
However, we have encountered almost no com- 
parative evaluation of these psychoses from the 
point of view of the typical character of cer- 
tain clinical pictures for one or another infec- 
tion. This is demonstrated by the evermore 
considerable popularity of Bonhoeffer’s con- 
cept. 

Chistovich and his co-workers are trying 
to approach the problem of schizophrenia on 
the basis of a study of infections. The author 
believes that during psychoses in conditions 
such as brucellosis, rheumatism, and suppura- 
tive infections, it is possible for schizophrenic 
disorders to arise with transition into schizo- 
phrenic damage. The author has in mind grave 
chronic psychoses with the prolonged sluggish 
course of rheumatism in tonsillitis, in otogenous 
and postnatal infections (72), and in strepto- 
coceal and staphylococcal infections. 

Chistovich (6,/3,14) believes that the psy- 
chosis which develops in chronic infections, 
which represents “a model” of schizophrenia, 
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is in no way different from “the original”; 
that “fatal,” “very active” schizophrenia is an 
acute toxic-infectious septic psychosis with a 
hyperergic reaction and the depression of all 
the defensive functions of the organism. 

In Gruhle’s work, “Symptomatic Psychoses,” 
attention was given to the so-called “sympto- 
matic” schizophrenias (75). The author dis- 
tinguishes the following: exogenous diseases 
combined with real schizophrenia; diseases in 
which a latent schizophrenic process is shown; 
diseases in which a readymade syndrome of 
schizophrenic character is found in a disturbed 
personality; diseases producing schizophrenic 
symptoms. 

The author believes that only in the last case 
should we speak of symptomatic schizophrenia. 
We can hardly agree with these views. 

Of the various infections to which consider- 
able attention has been given in recent years, 
rheumatic fever should be put in first place. 
As is well known, rheumatic fever morbidity, 
which decreased during the war years, has sub- 
sequently increased. In the Soviet literature 
a number of works have appeared in which, in 
addition to a study of the rheumatic psychoses 
from new theoretical standpoints, the psycho- 
pathology is presented in chorea minor and in 
the nonchoreic forms of rheumatic brain disease 
(6, 9, 16-20). 

Rheumatic psychoses most often occur storm- 
ily; however, chronic rheumatic psychoses are 
also encountered which sometimes pass into a 
mental deficiency stage. 

In the acute phases of rheumatic psychoses 
the most frequent syndromes are the follow- 
ing: depressive-hypochondriacal, hallucina- 
tory-paranoid, and catatonic. The latter is 
most often encountered in chorea minor (J6, 
17). 

Disturbances in consciousness are character- 
istic of the acute stages of rheumatic psychosis. 
At first, these are dreamlike, oneiroid states 
which occur in connection with the transition 
into the sleep; afterwards, the periods of dis- 
ordered consciousness lengthen, including the 
daytime hours. Sometimes, elements of delir- 
ium are noted. The disturbances mentioned 
not uncommonly are replaced by stupefaction ; 
sometimes, a catatonic state occurs. Emo- 
tional disturbances are typical of rheumatic 
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psychosis—anxiety, fear, dejection, and parox- 
ysmal disturbances of sensory synthesis. Hypo- 
chondriacal disorders, at the basis of which lie 
changes in intero-, extero-, and proprioception, 
are very typical. 

Afterwards, only depressive-hypochondri- 
acal, hallucinatory-paranoid, and _ catatonic 
syndromes are manifested distinctly. The psy- 
chosis sometimes acquires a considerable simi- 
larity to schizophrenia; nevertheless, a number 
of criteria have been distinguished for the pur- 
pose of differential diagnosis (16). 

The course of the psychoses is undulant, 
which is apparently characteristic of allergic 
conditions. In various cases the psychosis can 
lead to mental deficiency; however, usually it 
lasts from several months to a year or more and 
ends in recovery. 

Study of higher nervous activity has made it 
possible to establish the fact that the toxic-in- 
fectious principle produces a protective inhibi- 
tion in the central nervous system with various 
phasic states, the clinical expression of which is 
a whole gamut of disturbances in consciousness 
—stupefaction, oneiroid, and delirium states 
(18,19,21). 

In the works of Polish authors—Kolakowsk: 
(22, 23), Sinchninska (24), and others, atten- 
tion is directed both to the psychopathological 
changes in rheumatic disease and to rheumatic 
psychoses. 

Scheidegger presents data concerning the 
histopathological examination of the brain in 
acute rheumatic psychosis which show that 
rheumatic inflammation of the brain (granu- 
loma of the vessels and intravascular infil- 
trates) involving chiefly the brain stem under- 
lies it (25). However, similar changes are 
also observed in the cerebrum. 

Facts reported by Bruetsch are of interest 
(26). The author has found structural changes 
in schizophrenia specific for rheumatic disease 
(in agreement with what Beletskiy and Avtsyn 
(27) and Skobnikova (28) reported in their 
time). 

Much attention has been devoted to the psy- 
chic disorders in tuberculous meningitis (29- 
31). All the authors agree that various types 
of disorders of consciousness (stupefaction, 
oneiroid states with striking fantasy experi- 
ences, visual illusions, twilight states, and 
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coma) are typical of the acute phase of tuber- 


culous meningitis. Because of the extensive ap- 
plication of antibiotics, two-thirds of the pa- 
tients recover; this permits a study of the 
dynamics of the psychotic states. 

Long-lasting but not always gross disorders 
of consciousness with subsequent prolonged am- 
nesia should be considered characteristic of the 
course of tuberculous meningitis. In patients 
who apparently have been fully conscious for a 
long time, amnesia is noted in connection with 
the events of this period. In the presence of 
the memory disorder the intellect as a whole 
practically does not suffer at all. Pathological 
changes are particularly pronounced in the 
brain cisterns. 

In the field of children’s diseases much atten- 
tion has recently been given to mumps virus 
meningitis and to chickenpox encephalitis (32- 
35). In the former, very severe headaches, a 
marked degree of clouding of consciousness, 
sleepiness, and an impairment of sensory syn- 
thesis are noted. In chickenpox encephalitides 
not uncommonly a picture of a severe comatose 
state occurs with convulsive attacks. On the 
basis of his own observations, Nilsly asserts that 
in chickenpox encephalitis a toxic-allergic reac- 
tion of the vascular wall occurs with secondary 
cerebral involvement (36). 

In recent years, the psychopathology of mea- 
sles (including acute psychotic states) has been 
worked out in detail, and psychopathological 
disorders typical of various phases of the course 
have been established (37). Abroad, this prob- 
lem has been studied by Solomon, Makman, and 
West (38), but without any attempts at distin- 
guishing the features typical of this infection. 

The problem of dysenteric and scarlatinal 
psychoses is being worked out (39). 

In the acute stage of the disease it is hard to 
draw a line between the toxic-infectious psy- 
choses, where the psychosis occurs on a back- 
ground of intoxication, and the psychoses 
which develop on the soil of encephalitis pri- 
marily or secondarily affecting the central nerv- 
ous system. 

The neurological symptomatology is the most 
reliable criterion, but it can also be transitory 
and does not always serve as a true sign of or- 
ganic involvement of the brain. It should be 
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kept in mind, as I. P. Pavlov often emphasized, 
that there is a possibility of transition of func- 
tional into organic, and it is difficult to set a 
boundary line between them. 

In the solving of the problems of infectious 
psychoses by Soviet psychiatry, pathophysio- 
logical methods of investigation are being used 
on a progressively broader scale with the appli- 
cation of the motor method and speech rein- 
forcement in the A, G. Ivanov-Smolenskiy 
method, the salivation method, chronaximetry, 
and electroencephalography (27, 40, 41). The 
comprehensive study of mental disorders in in- 
fections is being conducted in a progressively 
more complete fashion (for example, the com- 
prehensive study of children with a neurovirus 
infection occurring with sensory disorders). 
The reactivity of the body is being studied 
widely. All this is making it possible to inves- 
tigate more thoroughly the pathogenetic mech- 
anisms in the infectious psychoses and the de- 
fensive properties of the organism. 

The treatment of the infectious psychoses is 
various. In those cases where the character of 
the infection is known, casual therapy is pre- 
scribed; recently, various antibiotic combina- 
tions are being used more and more extensively. 
In the acute stage of the psychosis, along with 
the fight against dehydration of the body and 
regular diet, antihistamines and suprarenal and 
sex hormones are being used. According to 
the data in the literature, cortisone has proved 
to be particularly effective in intensifying the 
adaptive mechanisms of the organism (9). 
Electric shock, cardiazol shock, insulin coma 
widely used abroad for the treatment of acute 
infectious psychoses cannot be convincingly 
grounded theoretically. 

Further study of the infectious psychoses 
should proceed along the lines of establishing 
the typical features introduced by various in- 
fections into the clinical picture of the psycho- 
sis (careful study of the pathomorphological 
changes proper to infectious psychoses of dif- 
ferent etiologies is also needed) and along the 
lines of perfecting the pathophysiological, bio- 
chemical, and immunological methods of study 
which will permit us to become more familiar 
with the pathogenetic mechanisms of infectious 
psychoses and to elaborate rational methods of 
therapy on this basis, 
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Preliminary Report of 
Human Staphylococcal 
Infection Associated With 
Mastitis in Dairy Cattle 


Gorpon D. Wattace, D.V.M. 
Water B. QuisenBerry, M.D., M.P.H. 
Maurice A. De Harne, M.D. 


HE emergence of strains of antibiotic-re- 

sistant staphylococci producing epidemics 
and endemics of suppurative disease in hospital 
patients and hospital personnel and spreading 
from them into the community prompted the 
Public Health Service and the National Re- 
search Council to sponsor the first National 
Conference on Hospital-Acquired Staphylococ- 
cal Disease, held in Atlanta, Ga., September 15- 
17,1958. Atthis meeting Dr. Leroy E. Burney, 
Surgeon General of the Public Health Service, 
and others emphasized the hazard of antibiotic- 
resistant epidemic strains spreading, to the 
community (7). , 


4 


Staphylococci a Frequent Cause of Mastitis 


Staphylococci have long been recognized as 
important in the etiology of mastitis in dairy 
cattle. Investigations have also revealed that 
these organisms are frequent inhabitors of ap- 
parently normal bovine mammary glands (2). 
Improper use of milking machines and other 
poor husbandry practices can cause trauma to 
glandular tissue, development of infection, and 
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spread of pathogenic organisms through the 
herd (3,4). A wide variety of antibiotics are 
frequently and often indiscriminately used by 
dairymen to treat animals suffering from mas- 
titis. This creates an environment suitable to 
the development of pathogenic staphylococci re- 
sistant to antibiotics and an opportunity for 
cross-infection in the herd. 

Recognizing this problem, the division of ani- 
mal husbandry of the Hawaii Board of Agri- 
culture and Forestry and the division of sanita- 
tion and bureau of laboratories of the Hawaii 
Department of Health conducted a limited sur- 
vey to determine what bacteriophage types of 
coagulase-positive staphylococci are present in 
the milk of some dairy cattle on Oahu. During 
this survey, epidemic strain phage type 80/81 
was found in the milk from four dairy cows— 
three in one herd. 

The following report, believed to be the first 
of its kind to appear in the literature, describes 
investigations that associate human infection 
with mastitis caused by type 80/81 in dairy 
cattle. 


Cows and Humans Found Infected 


Upon finding that mastitic mammary secre- 
tions from at least three cows in one dairy herd 
contained staphylococcus phage type 80/81, it 
was deemed advisable to separate these animals 
from the commercial herd and culture addi- 
tional milk samples from them as well as other 
animals in the herd showing evidence of masti- 
tis. The dairy employees were also given 
bacteriological examinations. 

Nasal cultures were performed on 11 em- 
ployees working directly with the cattle. These 
workers were questioned about current and past 
disease indicative of staphylococcal infection. 
Six of these men were found to have paronychia 
on one or more fingers. This was attributed to 
frequent contact with disinfectant solution 
(chlorhexidine diacetate) necessary during 
milking. Specimens for culturing were also 
taken from the finger lesions. Only one em- 
ployee gave a history of a frequent occurrence 
of furuncles or other diseases that could be at- 
tributed to staphylococcal infection. This em- 
ployee had a large draining furuncle on his back 
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at the waistline, approximately 3 inches lateral 
to the spinal column. Exudate was collected 
from this lesion the same day that nasal cultur- 
ing was performed. In addition, samples of 
disinfectant solutions used in the milking parlor 
and swabs from hose nozzles frequently handled 
by the employees were taken for bacteriological 
examination. 

Nasal cultures from four employees yielded 
coagulase-positive Staphylococcus aureus, with 
one strain identified as phage type 80/81. ‘This 
strain was from the anterior nares of the em- 
ployee whose furuncle exudate also yielded type 
80/81. Staphylococci were not isolated from 
any of the other specimens. 

The antibiogram of 
strains—resistant to chlortetracycline, oxytet- 
racycline, tetracycline, and dihydrostrepto- 
mycin but susceptible to penicillin, chloram- 


these human 80/81 


phenicol, oleandomycin, bacitracin, neomycin, 
carbomycin, and novobiocin—was identical to 
all of the bovine 80/81 strains isolated except 
that the bovine strains had some resistance to 
penicillin. 


Infection in the Dairyman’s Family 


Further questioning of the employee found 
to have type 80/81 infection revealed that he 
had frequently experienced boils and sore throat 
during the previous 9 months, starting 3 months 
after his initial employment by the dairy. He 
further stated that his wife was currently af- 
flicted with a boil and that his only child, an 
18-month-old boy, had been experiencing a 
chronic sore throat for approximately 3 months 
and had only recently responded to medical 
therapy. (It was subsequently learned that the 
boy had responded to oleandomycin. ) 

The entire family was advised to seek medical 
care, and they elected to go to one physician. 
The father was given a course of TAO (tri- 
acetyloleandomycin), 1 gm. per day for 4 days. 
Cultures of nose and throat specimens taken 
shortly thereafter were negative for staphy- 
lococci, and there was no clinical evidence of 
new furuncle formation. Two weeks later the 
patient was given a course of chloramphenicol 
(same dosage schedule as TAQ) which was 
again followed by negative nose and throat cul- 
tures. The second course of antibiotics was 
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thought to be advisable as a prophylactic meas- 
ure since it was learned that the other members 
of the patient’s family were also infected. 

S. aureus phage type 80/81 was isolated from 
a furuncle on the right labium majus of the 
wife but not from nose or throat cultures. Sub- 
sequent cultures of nose and throat specimens 
following a course of chloromycetin were also 
negative, and her furuncle had healed. 

Staphylococcus type 80/81 was isolated from 
the throat but not from the nose of the child. 
The antibiogram of this isolate was identical to 
those of the strains obtained from the mother 
and father. Another nose and throat specimen 
taken from the child 1 week after 2.5 gms. of 
chloromycetin had been administered yielded 
no staphylococci. Additional culturing of the 
dairy employee and his family is being planned. 

Subsequently, two other employees were 
found to have experienced boils, but, unfortu- 
nately, they were discovered too late to obtain 
exudate for culturing. Additional nasal cul- 
tures from both of these men gave negative 
results. 


Cultures of Milk Samples 


One of the three cows originally found to be 
shedding staphylococcus type 80/81 in her milk 
was sent to slaughter before additional milk 
samples could be obtained. An additional milk 
sample from each of the other two animals 
yielded type 80/81. One of these animals was 
slaughtered because of low productivity attrib- 
uted to severe mastitis. The remaining in- 
fected animal was treated with intramammary 
infusions of neomycin under the direction of a 
veterinarian. After two such treatments, 
staphylococcus type 80/81 was not detected in 
milk samples taken from all four quarters, but 
in 10 days this animal was again found to be 
excreting staphylococci type 80/81 from one 
quarter. There was no clinical evidence of 
mastitis at this time and the milk appeared 
normal, but the animal was slaughtered because 
of greatly decreased milk secretion. Patho- 
logical and bacteriological examinations of the 
mammary gland are being performed. 

Although it would have been highly desirable, 
it was not feasible to culture milk samples from 
every lactating cow in the herd because of the 
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comparatively large number of animals and the 
lack of laboratory facilities and personnel. Milk 
specimens collected from 100 cows or about 10 
percent of the herd did not yield staphylococ- 
cus type 80/81. 

Twenty-one bulk raw milk specimens were 
collected at different times from the holding 
vats at the dairy. Milk is cooled and stored in 
large tanks prior to shipment by tank trucks to 
the processing plants for pasteurization. Co- 
agulase-positive S. aureus was isolated from 17 
of these specimens, 13 of which were phage- 
typable. Two of the typable strains, isolated 
on separate occasions from the same vat, were 
identified as the antibiotic-resistant type 80/81 
with antibiograms identical to the bovine 80/81 
strains originally found. Type 6/42E/47/42B/ 
42D/44A was found in five milk samples, and 
42D in three samples. The three remaining iso- 
lations were of different types. The types 
other than 80/81 found in milk are not common 
to those found in man in Hawaii, and all were 
susceptible to the antibiotics tested, according 
to a personal communication from M. Levine 
and R. H. Tanimoto, bureau of laboratories, 
Hawaii State Health Department. The finding 
of phage type 80/81 in the bulk milk samples 
may indicate that animals not previously de- 
tected are shedding this organism or that one 
of the employees not known to be harboring 
80/81 contaminated the milk. 
are currently being conducted to detect this 


Investigations 
source. 


Source of Infection Unknown 


The available information allows only specu- 
lation as to the original source of staphylococ- 
cus type 80/81 infection in the dairy herd 
studied. Coagulase-positive staphylococci have 
been found commonly in mastitie secretions of 
a large number of cows in the dairy herd under 
investigation. Although adequate records are 
not kept on individual animals by the dairy 
management, it was learned that prior to the 
discovery of type 80/81 staphylococci at the 
dairy, a wide variety of antibiotics had been 
used by intramammary infusion for the treat- 
ment of cows with mastitis. It is possible that 
the resistant strains developed in bovine mam- 
mary glands and are unrelated to the strains of 
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staphylococci isolated from the dairyman and 
his family. It is also possible that the human 
staphylococcal infection was contracted from 
the cows. The infected employee spent most 
of his working hours in the hospital barn where 
cows, including the ones found to be secreting 
type 80/81 staphylococci, were housed for treat- 
ment of mastitis and other ailments. 

The third possibility is that the dairyman, or 
one of his family, contracted type 80/81 infec- 
tion from an outside source and infected the 
cows. Except during the birth of his child 18 
months previously, none of the family had a 
history of recent hospitalization. The hospital 
where the child was born, 9 months before 
symptoms of staphylococcal disease were evi- 
dent in the father or mother (and 14 months in 
the child), has not been known to have a staph- 
ylococeal disease problem. Nevertheless, the 
child or his mother may have acquired the or- 
ganisms in the hospital and remained asympto- 
matic carriers, or the family infection could 
easily have been acquired outside the hospital. 

Phage type 80/81 has been the most common 
type associated with staphylococcal infection in 
humans in Hawaii. During 1958, phage type 
80/81 accounted for 30 percent of coagulase- 
positive strains identified by the laboratory of 
the Hawaii State Department of Health. ‘The 
next most frequent type found accounted for 
only 5.5 percent (M. Levine and R. H. Tani- 
moto, personal communication). Similar find- 
ings have been reported from other areas (5). 
Data on phage types found in cattle in Hawaii 
are limited to a relatively small number of 
herds and samples. 


Increased Virulence and Communicability 


Varying opinions appear in the literature 
concerning the communicability and virulence 
of staphylococcus type 80/81 as compared with 
other staphylococci. Blair states (5): “There 
appears to be little question that staphylo- 
coccus of type 80/81 probably possess enhanced 
virulence and a high degree of communicability 
... and is capable of producing a variety of 
clinical forms of staphylococcal disease.” 
Wentworth and associates describe family in- 
fections persisting for as long as 4 years and re- 
quiring extensive medical care and hospitaliza- 
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tion. The cost to one family for antibiotics 
and medical care, exclusive of hospitaliza- 
tion, was estimated in excess of $1,500 (6). 
Spink presents evidence that infections with 
antibiotic-resistant strains present more difficult 
therapeutic problems and appear to be causing 
a higher case fatality rate than infections with 
sensitive strains (7). Anderson (8) and 
Dowling (9) in separate reports recognized 
the seriousness of the antibiotic-resistant strains 
but pointed out the need for more information 
and better methods of determining invasiveness, 
pathogenicity, and virulence of individual 
strains. 

The virulence and communicability of 
staphylococcus type 80/81 for dairy cattle and 
other domestic animals are not yet known, but 
it should be considered a dangerous organism 
with potential for causing serious disease in 
animals and subsequent economic loss to animal 
industry. 

There are definite public health implications 
in finding staphylococci in dairy cattle similar 
to the human epidemic strains. Undetected in- 
fected animals may present an occupational 
health hazard and act as foci of infection for 
rural communities. The ability of Hawaiian 
strains to produce heat-stable enterotoxins has 
not been investigated, but this possibility re- 
affirms the necessity for strict enforcement of 
refrigeration requirements for raw bulk milk 
and enforcement of presently accepted time and 
temperature combinations used in pasteurizing 
milk, 


Summary 


Three cows in one dairy herd were found to 
have mammary glands infected with the anti- 
biotic-resistant staphylococcus phage type 
80/81. 

Subsequent investigations revealed one dairy 
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employee and his family to be suffering from 
staphylococcal disease caused by the same type. 
This organism was also found in 2 of 21 raw 
bulk milk samples collected at the dairy. 

Treatment of the human cases is described as 
well as the therapeutic failure in preventing the 
excretion of type 80/81 in the milk of one dairy 
cow. 
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An Alabama study explores the attitudes of patients or their families 
toward a community mental hygiene program and evaluates the pro- 
gram’s effectiveness in relationship to the source of referral. 


Patients’ Reactions to a Program 


in Public Mental Health 


CARL A. F. HOLLER, M.D., MARTHA B. MUNDY, R.N., M.P.H., ROBERT G. HATTWICK, Ph.D., 
and JEANNE P. NOOJIN 


A MENTAL HYGIENE DIVISION was 
added to the public health program of the 
Etowah County (Ala.) Health Department on 
February 1, 1957. The clinic provides psycho- 
diagnostic and psychotherapeutic services to 
residents of Etowah County and surrounding 
counties, on a non-fee basis. 

This study was initiated because the staff felt 
that an evaluation was needed for the purposes 
of determining whether the services were meet- 
ing community needs. The period covered was 
from February 1, 1957, to November 1, 1958. 

A search of the literature shows a singular 
lack of studies of the evaluation of a public 
health service by the patients and_ their 
families. 


The Problem 


The policy of the Etowah County Health 
Department is to make its personnel responsible 
for the mental health of the county as well as 
for the physical health. The ultimate goal is 
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to obtain an integration, on an optimum level, 
of both mental health and physical health serv- 
ices. In addition to the mental hygiene person- 
nel, other health department workers can be 
utilized as a community resource for teaching, 
demonstration, and consultation in the area of 
prevention of mental illness and promotion of 
mental health. Because the local need cannot 
be satisfied by the limited personnel available 
for the clinic, clinical services have been, and 
will continue to be, principally diagnostic and 
recommendatory. This practice will necessi- 
tate followup by referral sources and other 
agencies. Therefore, this study was initiated 
in order to determine how patients of the clinic 
and their families accepted and evaluated clinic 
services and recommendations. 

The data incorporated into this report are 
purely- their subjective evaluation; no attempt 
is made to analyze the validity of their re- 
sponses. This study has been helpful in iden- 
tifying some of the areas in our mental hygiene 
program which, according to the reports of pa- 
tients and their families, need improvement. 
Because of their reactions, possible changes in 
existing policies and practices are under con- 
sideration. Another benefit of this study is 
that the attitudes of those making use of mental 
hygiene services are made apparent. It is our 
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belief that the effectiveness of such a program is 
dependent upon the acceptance of it by the local 
community. 

The Etowah County Health Department is 
in northeast Alabama. The county ranks 
fourth in population for the State. The total 
population is 99,390, of which 85 percent are 
white. In addition, 36 percent of the referrals 
of the mental hygiene clinic are made by six 
surrounding counties which have a total popu- 
lation of 240,890 (7). Other services given 
by the health department are tuberculosis care, 
sight conservation, dental care, immunizations, 
statistical reporting, vector control, milk and 
food inspection, sanitation, bedside nursing, 
maternal and child health supervision, school 
health supervision, and control of venereal 
and other communicable diseases. The health 
department also conducts inservice education 
programs for public health nurses and sanitar- 
ians from surrounding counties. 


Procedure 


This study is descriptive in nature and no 
attempt has been made to analyze critically the 
responses of patients and their families. It is 
an attempt to identify certain areas of accept- 
ance and rejection of clinical services given 
by the mental hygiene division. The term 
“evaluation” as used in this study is the first 
of three levels defined by the U.S. Department 
of Health, Education, and Welfare, in “Eval- 
uation in Mental Health” as: “An estimate 
which an individual or group places on an 
activity or service, what it means to the re- 
cipients according to their own value system. 
It should be added that this value system is not 
necessarily the same as that used by the State, 
Federal Government, or the scientist, in es- 
tablishing a service” (2). 

Initial plans for this study were made in 
June 1958. In a staff meeting the psychiatric 
social worker discussed with the public health 
nurses the possibility of a survey. It was de- 
cided that a questionnaire would be devised, and 
each of the participants submitted a list of 
questions which he felt would be pertinent. 
After careful consideration the group accepted 
25 questions to be incorporated into the ques- 
tionnaire. This preliminary form was _ sub- 
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mitted to the health officer for his recommen- 
dations and approval. As no funds were 
available, the possibility of hiring outside in- 
terviewers to accumulate the data was elimi- 
nated. 

It was decided that the public health nurses 
would be the most effective group for use as 
interviewers. The group was aware that bias 
might be introduced, as public health nursing 
and the mental hygiene service represented the 
same official agency. Each nurse was encour- 
aged to express her feeling and was given sup- 
port and instruction in methods of collecting 
the data with a minimum of bias. The ques- 
tions contained in the questionnaire were dlis- 
cussed in detail so that all the interviewers 
would interpret them on the same basis. 

A pre-test of the questionnaire was made in 
mid-October, 1958, on 10 former patients of the 
clinic or their families. The questionnaire 
was then revised and reduced to 15 factual, 
open end, and multiple-choice questions. 

On November 1, 1958, all individuals who 
had been admitted to the mental hygiene serv- 
ice from Etowah County, Ala., and whose case 
folders had been closed were listed. As nurs- 
ing time available for this study was limited, 
the public health nurses were instructed to 
make only one visit to the home in an effort. to 
interview the patient (if an adult) or the fam- 
ily. Of the 247 cases on file, 121 were inter- 
viewed. This number represented 49 percent 
of the total number of patients admitted to 
service. Of the total cases on file, 78 percent 
were children and 22 percent were adults. Of 
the 121 cases interviewed, 83 percent concerned 
children and the rest, adults. Ninety-three 
percent of the questionnaires were answered 
by family members and 7 percent by adult 
patients. The survey was concluded on De- 
cember 31, 1958. 

The responses made to the questionnaire have 
not been compared with the case records on 
file at the health department. The referral 
sources were not interviewed in this survey. 
Therefore, no attempt has been made to evalu- 
ate the validity of the information gathered 
from the patients or families. 

At the time of this study, health department 
policy included five sources of referral. These 
were physicians, public health nurses, depart- 
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Table 1. Method of referral to mental hygiene 
services, Etowah County Health Department, 
Ala., February 1957—November 1958 


does this, total of 11 percent from professional 
people (physicians and ministers) indicate. 
Is there a lack of understanding of the service ? 
We question this conclusion, as two physicians 


fantail a "as T — Bir ; e 3 

Referral source — | Percent have served as president of the Etowah County 

| re : 

I ee a ee, ee ran Mental Health Association, one as secretary, 

| ‘ there AS 1e ‘ > ‘ as ‘ rcorv 

Wisden... wives 2 12 | io sand _ there has been a mental he alth advisory 

Ministers 2 | board appointed by the Etowah County Medical 

School_- ees 25 | 21 ae : “2 . 

it-imitau;E ........ 26 29 ociety Has there been some lack of communi 

Departments of pensions and | cation between the advisory board and the 
security____ eae : 31 | 25 : . al . 

ig 4 35 51 Medical society as to the services provided by 


ments of pensions and security, schools, and 
ministers. However, it was found that other 
referrals had been accepted, such as self, mental 
health association, court, police, and others. 
The largest number of referrals from any 
one source was from the departments of pen- 
sions and security, which referred 25 percent 
of the individuals seen by the mental health 
service (table 1). Ranking second were public 
health referred 22 percent. 
Schools and other sources ranked third with 


nurses, who 


21 percent each. 

The fact that physicians referred but 10 per- 
cent of the sample placed them in fifth position, 
and ministers had a negligible 1 percent. What 


the mental hygiene division / 

The 10 percent of referrals made by physi- 
cians represents 12 different individuals, 
which is approximately one referral for every 
three physicians practicing in Etowah County. 
However, it should be noted that these physi- 
cians, although they are aware of the service, 
have made limited use of it. As there are no 
psychiatrists or psychologists in private prac- 
tice in this county, are patients being referred 
to the nearest community with such services, 
which is 65 miles distant, or is no service of this 
type being recommended? As 68 percent of the 
total referrals came from official agencies, does 
this indicate that tax-supported agencies tend 
to refer individuals to other tax-supported 


Table 2. Response to questionnaire by patients and families referred to the mental hygiene service, 
February 1957—November 1958 
‘ Source of referrals (percent) 


Percent 





Depart- | 


| 
| 
Questions | | ments of Public | | | of total 
Physicians | pensions health | School | Ministers | Others | 
(N=12) | and se- nurses (N=25) | (N=2) (N=25) | 
curity | (N = 26) | 
(N=3]1) | | | | 
Did you receive a report from 
the clinic? 
‘i a oe 92 71 85 } 76 50 44 67 
Noz2 =~ : ; 8 29 15 24 0 52 27 
No answer 0 0 0 0 50 0 ( 
Did you understand the recom- 
mendations? | 
cl rs 2 58 45 54 64 50 44 52 
No_-_- eerie : 8 23 f 8 | 0 12 12 
CO = 34 13 27 16 0 4 | 17 
No answer-_.- Sea 0 19 15 12 | 50 | 40 | 19 
Could you follow the recommen- | 
dations? | | 
WER ee ak aon 34 29 | 27 | 52 0 | 16 31 
ING ex 34 | 29 | 15 | 16 | 0 | 12 21 
Partially __ 25 | 2: 27 8 | 50 | 8 18 
No answer siete cael a 19 | 31 | 24 | 50 | 64 30 
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agencies more readily than do other sources of 
referral ? 

Table 2 indicates that 67 percent of the 121 
respondents reported receiving a report and an 
interpretation. This service was given either 
by the mental hygiene personnel, the referral 
source, or by a related agency according to the 
patients or family. Physicians ranked highest 
in this respect with 92 percent of the individuals 
stating that they had received a report. Public 
health nurses ranked second, followed by 
schools, departments of pensions and security, 
ministers, and others. An overall average for 
all referral sources was 67 percent who acknow]l- 
edged having received reports. 

What is the significance of the 33 percent 
for those stating that they did not receive a 
report from the division of mental hygiene or 
the referral source? What does this mean to 
us as a service agency in terms of effectiveness 
of service and public relations?) Why did these 
patients or their families feel that no report was 
given? How do they interpret the term “re- 
port”? Is it possible to develop a method of 
communication with them that is meaningful ? 
Is it of value to see these individuals if their 
comprehension of the recommendations is 
limited or nonexistent ? 

Answers to the question, “Did you under- 
stand the recommendations?” indicate that al- 
most half of the patients or their families did 


Table 3. 


not fully understand or had no understanding 
of the recommendations (table 2). Does this 
lack of understanding result from the use of 
technical terminology, from lack of time spent 
with the families, or from lack of ability to 
meaningfully communicate the interpretation of 
the results? Is the service of benefit if the rec- 
ommendations are not clear to the individuals 
involved ? 

Can the 31 percent representing those who 
were able to follow the recommendations in 
table 2 be interpreted to mean that this per- 
centage of the sample was served adequately ? 
Are recommendations offered beyond the com- 
prehension of these individuals’ intellectual, 
financial, environmental, and emotional levels? 
According to the sources of referral in table 2, 
physicians ranked first in imparting informa- 
tion in such a manner that the recommendations 
could be understood and followed. Schools 
ranked second, public health nurses third, de- 
partments of pensions and security fourth, 
and others fifth. The ministerial sample of two 
persons was too small to offer reliable informa- 
tion. Do the foregoing results indicate a need 
for specific referral sources who are aware of 
the type of services given by the clinic and 
who have the professional background neces- 
sary to interpret the recommendations to the 
patient and his family? Does this conclusion 
suggest that a study should be made as to the 


Response to questionnaire by patients and families referred to the mental hygiene service, 
February 1957—November 1958 





| 


Clinic personnel or referral source reporting (percent) 





| 
} 
} 
} 


Question Psychiatric 
| social Psy- 
| worker chologist 
| (N=41) (N=13) 
Did you understand the report? 
WAR eos ns he a 78 62 
a ee eee 2 15 
SRE) eee 18 23 
Pr ONNOP. woo kn one 2 0 
Were you able to follow the clinic 
recommendations? 

BB eee ee oan ee 44 46 
SESS eee Or nee 24 38 
ESTEE OSES 18 8 | 
Ne aupwer.............. 14 8 | 





1 Clinic psychiatrist and physicians. 
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Depart- 
Physician!) Nurse ments of School Other 
(N=5) | (N=8) | pension | (N=3) | (N=3) 
| and secu- | 
irity (N=10)| 
40 75 | 50 67 100 
0 0 | 0 | 0 0 
40 25 | 30 | 33 0 
20 0 20 | 0 0 
| | | 
80 38 | 30 | 67 33 
et ad ie 10 | 33 33 
20 25 | 40 | 7 eee 
einer 25 | 20 0 33 
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Table 4. Response to questionnaire by patients and families referred to the mental hygiene service, 
February 1957—November 1958 





Number of clinie visits (percent) 





Question | | 











II 
| 
; | | 
Did you receive a report from 
the clinic? 
DS SE eee eee Se 71 65 
eee 28 35 
No snewer............-. 1 0 
Did you understand the recom- 
mendations? 
een icg ale hii 52 60 
i Ce ee aoe ee 12 0 
PAPI cote cl 15 10 
No answer-.--_- Mh eee 21 30 
Were you able to follow the 
recommendations? 
ps ES a ee arom, 33 45 
1, (CS SRE NE eee Nt >: | 19 15 
EONS | | ee core ee 14 10 
NojansWer.. -.< =. nk 34 30 
Have you seen any change in the 
patient? 
OE eee ee ee ane ees 48 60 
ee es See 43 25 
RGR oe ee 9 15 
NO ANSWer...2.--....c26 0 0 
Do you feel the patient has 
shown: 
Improvement____-_-_---- 66 80 
No improvement____-_--_-- 21 15 
Ne anewer.........-..... 8 5 
Don't know............<.. 5 0 
Was the clinic service helpful to 
you and your family? 
pc ee eer 58 60 
DEEN OTONE.. . 22 cn ccnwn 4 0 
PU Sark pos cn et ee 33 30 
NocansWer....-........- | 5 10 
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validity of the referrals made to the clinic con- 
cerning the needs of the patients for the type 
of services given ? 

Evaluation of the ability of the patient and 
his family or both to understand the report is 
based on the professional status of the individ- 
ual making the interpretation (table 3). 
Results are based on the 83 respondents who 
stated that they had received a report. This 
number represents 69 percent of the total sam- 
ple of 121. From the results, it would appear 
that the psychiatric social worker was the most 
effective interpreter. Of those receiving re- 
ports, 67 percent felt that they understood the 
reports; 24 percent had partial comprehension ; 
thus a total of 91 percent of the sample had 
some comprehension of the recommendations 
involved. 
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I | Ill | 
| (N=73) | (N=20) | (N=7) | (N=12) [know(N=7)} (N=2) | 
| | 


IV | Don’t | Not seen | Average 














| 
| 
57 92 43 0 67 
43 8 43 100 2¢ 
0 0 14 0 6 
70 67 0 50 52 
0 8 0 0 12 
0 0 43 0 17 
30 25 57 50 19 
0 42 0 0 31 
30 33 29 50 21 
40 ty’ 14 0 18 
30 8 57 50 30 
59 67 43 0 50 
41 17 57 100 od 
0 16 0 0 13 
0 0 0 0 0 
86 100 29 100 72 
14 0 43 0 19 
0 0 28 0 6 
0 0 0 0 3 
59 75 14 50 62 
0 0 0 0 14 
41 17 29 50 | 17 
0 0 57 | 0 | 7 
| 





Of those receiving reports, table 3 shows that 
49 percent were able to follow the recommenda- 
tions and 15 percent were able to follow them 
partially. This number actually represents 
40 percent of the total sample of 121 who could 
follow the recommendations and 11 percent 
who could partially follow them. Did the re- 
maining 49 percent receive any benefit from 
services of the clinic? Despite the lack of an 
objective report of value received from the 
clinic, do they promote and support the mental 
health services? Do they feel that the clinic 
is meeting the community needs and support 
the expenditure of tax dollars for clinic 
services ? 

The fact that 60 percent of the sample visited 
the mental hygiene clinic only once and that 
16 percent made only two visits (table 4) is sug- 
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gestive that those who report four or more 
visits show the greatest amount of improvement 
in the patient’s adjustment. This suggests the 
possibility that the patients and their families 
or both need repetition of the recommendations 
and a more intensive workup. 


Conclusion 

Some insight has been obtained into the con- 
scious acceptance and rejection of the mental 
hygiene services of the Etowah County Heaith 
Department on the part of the patients and 
their families. 

The information suggests a need for a 
thorough evaluation of clinic policies and tech- 
niques. The following areas should be ex- 
plored: (a) types of referrals that can be 
adequately serviced by the mental hygiene 
clinic; (4) limitation of referrals to certain 
sources which can adequately interpret the re- 
sults and follow through with the recommenda- 
tions: (¢) clear designation of responsibility 
for interpretation and followup service in each 
(7d) better understanding by referral 
sources of the mental hygiene services available: 


Case ¢ 


and (e) clarification of the responsibilities of 
both mental hygiene personnel and the referral] 
sources to the patient. 

The referral sources thus would be better able 
to prepare the patients at the time of referral. 
They would also be able to interpret more ef- 
fectively the results and to follow the patient 
after such clinic services have been terminated. 
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Our objective is the prevention of mental 
illness within the framework of public health. 
A purely clinical approach, on a one-to-one 
basis, does not appear to be feasible. This study 
points out that, at least in our community, only 
31 percent of these individuals seen stated that 
they profited from the services. The program, 
as constituted at the present time, does not ap- 
pear to satisfy the community needs either from 
a treatment or prevention standpoint. From a 
purely clinical viewpoint the results suggest 
the possibility that in many cases the service 
may have promoted frustration, indifference, 
and confusion, because of lack of transmission 
of the information to the patients or their fami- 
lies, or as a result of an inability to communi- 
cate the results to them. This suggests a need 
for intensive community education so that there 
is a better understanding of mental hygiene 
concepts among members of the community. 

As a result of this study, the Etowah County 
Health Department is actively endeavoring to 
devise methods and techniques not only to im- 
prove clinic services, but also in the area of 
extra clinical functioning. 
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Poliomyelitis Vaccination 


BOUT 5 years have elapsed since the in- 
Aen of the national poliomyelitis in- 
oculation program with the licensing of Salk 
vaccine for commercial production in April 
1955. During the past 3 years, the Public 
Health Service has arranged for the annual 
collection of poliomyelitis vaccination informa- 
tion by means of household sample surveys of 
the national population. The surveys have 
provided national estimates of the number of 
persons by age groups of those who had not had 
any inoculations and those who had received 
one, two, and three inoculations. 

This monograph presents the statistics de- 
rived from the survey conducted in August 
1957, the first and most extensive of the national 
poliomyelitis surveys sponsored by the Public 
Health Service. The extent of participation of 
the population, as indicated by the number of 
inoculations received, is shown by age, family 
income, sex, marital status, color, geographic 
region, and type of area. ‘These data have been 
used extensively for purposes of evaluating and 
planning the national poliomyelitis vaccination 
program. They are indispensable to epidemi- 
ological studies and studies concerned with the 


vaccine’s effectiveness. They are also sugges- 


tive of factors affecting the population’s par- 
ticipation in preventive health programs. 

The early priorities of the vaccination pro- 
gram were important factors in establishing, by 
August 1957, substantial differentials in par- 
Par- 


ticipation (the proportion that had received at 


ticipation between population groups. 


least one inoculation) was highest for children 
1 to 19 years of age, particularly among those 
5 to 14. 
the same for infants under 1 year and adults 
Within the 
latter group, participation decreased with ad- 


The level of participation was about 
in the age group 20 to 40 years. 


vancing age. In the age range of highest 
fertility, there was a substantial difference be- 
tween male and female participation, reflecting 
higher participation for women. These re- 
sults were logical consequences of priorities of 
the vaccination program which selected per- 
sons 5 to 9 years of age as the initial vaccina- 
tion target group and then gradually extended 
the priorities to include adjacent age groups 
and pregnant women. The first poliomyelitis 
inoculation was rarely administered during the 
6-month period after birth, accounting for the 
low rate of participation in infants. 


Public Health Monograph No. 61 


Population Characteristics and Participation in 
the Poliomyelitis Vaccination Program. By 
Monroe G. Sirken and Berthold Brenner. Public 
Health Monograph No. 61 (PHS Pub. No. 723), 
37 pages. U.S. Government Printing Office, 
Washington, D.C., 1960, 30 cents. 


The accompanying summary covers the princi- 
pal contents of Public Health Monograph No. 61, 
published concurrently with this issue of Public 
Health Reports. The authors are with the Actuarial 
Analysis and Survey Methods Section of the Na- 
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tional Office of Vital Statistics, Public Health 
Service. 

For readers wishing the data in full, copies are 
on sale by the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 
Official agencies and others directly concerned may 
obtain single sample copies without charge from the 
Public Inquiries Branch, Office of Information, 
Public Health Service. 


in the libraries of professional schools and the 


Copies will be found also 
major universities and in selected public libraries. 
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Within age groups, participation differen- 
tials were noted between geographic regions, 
areas of residence, and color groups. Gener- 
ally, the proportion of the population that re- 
ceived at least one inoculation was lower in the 
South than in other regions, lower outside 
Standard Metropolitan Areas, and lower 
among the nonwhite population. 

Participation in the inoculation program 
was strongly associated with family income. 
Although the pattern of participation by age 
was essentially the same within four broad in- 
come levels, the proportion of the population 
inoculated one or more times increased with 
income for virtually all age groups. The asso- 
ciation between participation and income held 
for each region and area of residence. The re- 
lationship was much more marked for the 
white population than for the nonwhite popu- 
lation. In fact, among nonwhite children of 
school age, participation was not correlated 
with family income. 

Of the 60 million persons vaccinated by 
August 1957, slightly more than half completed 
the series of three inoculations. The priorities 
of the vaccination program were quite evident 
in the differences between the age groups in the 
proportion that had completed three inocula- 
tions. Children in the age group 5 to 9 years 
had the highest completed participation rate, 
and those in the age group 10 to 14 years had 
nearly as high a completion rate. The rate was 
appreciably lower for preschool children and 
for persons 15 years and older, and it declined 
precipitously with advancing age. For the re- 
productive age groups, the completed partici- 
pation rates were higher among women. Gen- 
erally, completed participation rates were lower 


in the South than in other regions, lower outside 
Standard Metropolitan Areas, lower among the 
nonwhite population, and lower for lower in- 
come families. 

The population that had started but not 
completed the series of three inoculations (per- 
sons having received at most one or two inocu- 
lations) represented the current or more recent 
participators in the sense that they had re- 
ceived their first inoculation during a period 
that rarely extended more than a few months 
prior to the survey date. It is noteworthy that 
there was less disparity between adults and 
children in the proportion who had completed 
one or two inoculations than there was in the 
proportion that had completed three inocula- 
tions. For children under 20 years, the per- 
centage that started but had not completed the 
series of three inoculations was about the same 
for preschool, school, and the 15- to 19-year age 
groups, although it tended to be slightly lower 
for the school-age group, 5-14 years, which had 
achieved the highest participation levels. 
Major differentials by geographic region, area 
of residence, color, and family income were not 
evident either. Apparently some major dis- 
parities in the levels of participation between 
the age groups under 20 years were not being 
increased further during the summer of 1957. 
At the adult ages, however, the reverse was 
noted—the disparities by age, sex, and color in 
the levels of participation appeared to be 
increasing. 

A chronology of the major events and factors 
affecting the population’s participation in the 
poliomyelitis inoculation program between 
May 1953 and August 1957 is presented in the 
appendix. 


Editor’s Correction 


In the article entitled “Relationship of Excess Weight in Children and 
Adults,” by Sidney Abraham and Marie Nordsieck, Public Health Reports, 
March 1960, figure 1, page 268, should be captioned “Adult weight status 
of overweight children of both sexes, 10 to 13 years of age, Hagerstown, 
Md., 1937-39.” Figure 2, page 269, should be captioned “Adult weight 


status of average weight children of both sexes, 10 to 13 years of age, 


Hagerstown, Md., 1937-39.” 
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Federal Publications 


Uranium Miners. Your ounce of 


prevention. PHS Publication No. 
708; 1959; 16 pages; 10 cents. 
This pamphlet alerts uranium 


miners and operator-owners to cer- 
tain occupational health hazards in- 
herent in their jobs and informs 
them of necessary protective meas- 
ures. 

It is illustrated by line drawings 
and simple, brief descriptions of the 
hazards of radiation, silicosis, and 
dangerous gases and conditions are 
presented together with recommen- 
dations for their control. 


School Mental Health. PHS Publi- 
cation No. 704; 1959; 11 pages; 10 
cents. 

Program activities of the National 
Institute of Mental Health relating 
to school mental health are briefly 
described. A few examples of cur- 
rent projects are given for each pro- 
gram area. 

A list of agencies designated as 
State mental health authorities and 
a list of the regional offices of the 
Department of Health, Education, 
and Welfare are included for the 
convenience of those who wish in- 
formation on State school mental 
health programs. 


VD Fact Sheet, 1959. Basic statis- 
tics on the venereal disease problem 
in the United States. PHS Publica- 
tion No. 341 (16th revision) ; 1959; 
23 pages. 

atest statistics on venereal dis- 
ease incidence, prevalence, reported 
morbidity, mortality, and therapeu- 


tic methods are given. Information 
on trends in health departments’ 


easefinding and epidemiological ac- 
tivities are also given. 

Estimated cost of uncontrolled 
syphilis, current penicillin reaction 
studies, and other basic material 
complete the data. 


The Child With a Missing Arm or 
Leg. Children’s Bureau Folder No. 
49; 1959; 25 pages; 10 cents. 
Parents of child amputees are 
given practical information about 
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helping their children become inde- 
pendent by learning to use prosthe- 
ses. 

The folder emphasizes the im- 
portance of the use of prosthetic 
teams, including doctors, social 
workers, prosthetists, therapists, and 
nurses, in helping the child get a 
correct fitting and in training him 
to use the device. 


Milk Sanitation Administration. 
Selected lectures. PHS Publication 
No. 728 ; 1960 ; 208 pages. 

Administrative programs of the 
Public Health Service as related to 
State and local procedures for the 
milk industry are developed in de- 
tail. Separate lectures deal with 
the operational program of the Pub- 
lic Health Service and survey and 
laboratory certification procedures 
for interstate and intrastate ship- 
ments of milk and milk products. 

Included are descriptions of re- 
cent research in the inactivation of 
pathogenic micro-organisms in milk 
and milk products exposed to ultra- 
high temperatures. Other papers 
discuss animal diseases, vector con- 
trol procedures, dairy plant sanita- 
tien, and noninfectious milkborne 
diseases. 

Although developed primarily for 
State and local public health ad- 
ministrators, this syllabus should 
be useful to universities, the dairy 
industry, and the Armed Forces. 


The Public Health Nurse in Your 
Community. PHS Publication No. 
47; revised 1959 ; 16 pages. 

This popularly written booklet 
tells of the role of the public health 
nurse as an indispensable member of 
the public health team in the preven- 
tion and control of disease and in 
the promotion and maintenance of 
good health at home, at work, and at 
school. 

It was prepared as a reference 
guide for use in explaining to high 
school students, university students, 
and others the challenge of public 
health nursing. 


Heart Disease. PHS Publication 
No. 45 (Health Information Series 
No. 63); revised 1959; leaflet; 5 
cents, $2.75 per 100. Directed to the 
general public. Briefly explains 
coronary artery disease, hyperten- 
sion, and rheumatic heart disease. 
Stresses importance of regular 
physical examinations. 


Hypertension. PHS Publication No. 
146 (Health Information Series No. 
69); revised 1959; leaflet; 5 cents, 
$2.70 per 100. Describes in lay lan- 
guage what happens in hypertension, 
its symptoms, and methods of treat- 
ment. Discusses role of tension and 
stresses importance of medical care. 


Varicose Veins. PHS Publication 
No. 154 (Health Information Series 
No. 50); revised 1959; leaflet; 5 
cents, $2.25 per 100. Simply written 
description of varicose veins, telling 
what is known about the causes of 
this disorder and about contempo- 
rary methods of treatment. 


Leptospirosis. PHS Publication No. 
696 (Health Information Series No. 
93) ; 1959; leaflet; 5 cents, $2.50 per 
100. Directed to the general public, 
especially dog owners and others 
who may come in contact with the 
disease. Lists the animal carriers, 
of leptospires, the methods of spread 
from animals to humans, and symp- 
toms of the humans. 
Touches on treatment as well as pre- 
vention, stressing sanitation meas- 
ures. 
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“Nutrition for the later years of life” implies 
that older people have special nutritional prob- 
lems simply because they are older. The sug- 
gestion is that dietary practices considered good 


for younger adults may not fit precisely the 
needs of older people. Actually, there is prac- 
tically no evidence that age, by itself, produces 
nutritional problems which do not have their 
counterparts at all ages in adult life. However, 
the frequency of certain problems changes with 
age and there are some general trends which 
need attention from those who advise or care 
for elderly persons, as well as from the elderly 
person himself. 
It is impossible to specify any particular age 
which this discussion applies, or begins to 
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Nutritional needs of older people are not different in kind from those of any 
age, Dr. Ancel Keys points out. They only differ in amount; proteins, fats, 
carbohydrates, vitamins, minerals, and salts all have their place in the diet. 
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